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DEAR  SIR,  Dublin,  Aug,  24,  1S02. 

t  HEN  T  firft  undertook  to  {late  fomc  objeftions  to 
Dr.  Hutton's  Theory,  I  little  imagined  I  fhould  call  forth 
fach  indienation  and  fuch  illiberal  perfonalities  as  appeared 
in  the  fecond  edition  of  that  work;  but  however  hurt  the 
felf-love  of  an  author  might  have  been  by  an  attack  on  his 
favourite  ideas,  I  had  ftill  lefs  reafon  to  forefee  that  the  iame 
ftyle  of  hoftility  would  have  been  perfilled  ia  bv  any  perfoa 
to  whom  I  had  given  no  offence  whatfoever.  "Sh.  Plavfair's 
Illuftrations  of  the  Huttonian  Theory,  which  I  have  feeu 
only  a  few  days  ago,  convince  me  I  was  miftaken;  he  not 
only  attempts  to  jultify  the  a/periiies,  as*hp  calls  them,  of 
Dr,  Hutton,  but  aggravates  tbem  by  new  invectives.  You 
need  not  fear.  Sir,  that  I  (liall  pollute  the  pao-es  of  \'our 
journal  by  the  vulgar  mode  of  retaliation  ;  I  Ihall  make  no 
reflections  on  his  defence  of  Dr.  Hutton's  Theory  :  enoufrh 
has  been  faid  on  that  fubjeft.  I  fhall  content  myfelf  wilh 
repelling  his  unprovoked  and  unmerited  attacks  on  myfelf. 

To  etfe6l  this,  however,  I  fhall  be  obliged  to  ftate  his 
abufive  paragraphs,  and  thus  expofe  their  indecency.  It  is 
the  only  vengeance  I  (hall  take;  he,  probably,  wilfaccount 
it  none. 

Page  119.  "  To  aifert,  that  in  the  economy  of  the  world 
we  fee  no  mark  either  of  a  beginning  or  an  end,  is  very  dif- 
ferent from  affirming,  that  the  world  had  no  beginninjr,  and 
will  have  no  end.  The  firft  is  a  conclufion  judiried  b\''com- 
mon  fenfe  as  well  as  found  philofophy;  while  the  fecond  is 
a  prefumptuous  and  unwarrantable  alfertion."  Here  I  mult 
deny  that  the  firll  aflertion,  namelv,  that  we  fee  no  mark  of 
a  beginning,  is  a  conclulion  juftified  by  common  fenfe  and 
found  philofophy. 
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Mr.  De  Luc,  SaufTure,  and  Dolomii?ii,  were  not  deficient 
eilhcr  in  common  fcnfc  or  foimd  philofophy,  yet  the\'  nil 
iiffcrt  that  v.e  may  difcover  evident  marks  of  the  beginning 
of  the  world  in  its  prefent  ftate:  nay.  Dr.  Ilutton  liimfelf 
allows  it,  for  he  judged  the  aflual  world  to  have  proceeded 
from  a  preceding,  and  afl'erls  that  it  will  have  an  end.  What 
Mr.  Playfair  muft  then  mean  is,  that  we  can  fee  no  trace  of 
the  beginning  of  this  fuccefiion  of  worlds.  Of  fuch  lucctflion, 
it  is  true,  we  can  trace  no  beginning,  becaufe  it  is  merely  ficti- 
tious :  but  while  Dr.  liutlon  afl'ertcd  the  reality  of  fuch  a  fuc^ 
ceflion  without  affigning  any,  limit,  it  was  natural  for  me', 
•\vho  was  totally  unacquainted  with  him,  to  infer  that  he 
really  judged  it  to  have  no  beginning:  this  conclufion  was 
fo  natural,  that  it  occurred  to  others  long  before  I  had  written 
on  this  fubjedt.  Mr.  Williams,  his  countryman,  who  was 
probably  acquainted  with  him,  fays,  "  That  Dr.  Hutton  aims 
at  eltablilhing  the  belief  of  the  eternity  of  the  world,  is  evi- 
dent from  the  whole  drift  of  his  fyftcm,  and  from  his  Qwn 
words  ;  for  he  concludes  his  lingular  Theory  with  thefe  An- 
gular cxprcflions  :  'Having  in  the  natural  liillory  of  the  earth 
feen  a  fuccefiion  of  worlds,  we  may  from  tliis  conclude  that 
there  is  a  fyftcm  in  nature — in  like  manner  as,  from  feemg  the 
revolutions  of  the  planets,  it  is  concluded  that  there  is  a 
fvftem  bv  which  they  are  intended  to  continue  thef?  revolu- 
tions. But,  if  the  fucceffion  of  v/orlds  is  eftabliflied  in  the 
fydem  of  nature,  it  is  in  vain  to  look  for  any  thing  higher 
in  the  origin  of  the  earth.  The  refult,  therefore,  of  our  pre- 
fent inquiry  is,  that  we  find  no  veftige  of  a  beginning;,  no 
profpect  of  an  end.'" — Williams's  Natural  Hiltory  of  the 
Mineral  Kingdom,  Preface,  Ix. 

Now,  I  alk  what  can  be  the  meaning  of  thefe  laft  words, 
it  is  in  z/ai?i  to  look  for  any  thing  higher  in  the  origin  oj  the 
earth.  Higher  than  what  ?  Is  it  not  plain  that  the  meaning 
is,  higher  than  that  ellablidied  fucceffion,  of  which  fucceffion 
Ave  can  trace  no  begmning  ?  And  what  is  a  fucceffiicn  of  which 
we  can  trace,  and  to  which  we  affign,  no  beginning  ?  Now 
Dr.  Hutton,  in  his  lirft  edition,  no  where  mentioned  that  it 
,had  a  beginning,  though  fuch  beginning  were  not  apparent 
on  hare  infpcAion  of  the  adtual  world;  was  not  then  his 
mfaning  at  leall  ambiguous? 

So  alio  Mr.  Howard,  in  his  learned  work  on  the  Stru6lure 
of  the  Earth,  p,  549,  fays :  "  Dr.  Hutton  rejecls  all  time, 
the  operations  of  his  living  renovating  nature  fcorn  all  limits: 
time  (fays  he),  which  meafures.  every  thing,  is  to  nature 
endlefs  and  nothing."'  JBut  to  return  to  Mr.  Playfair: 
"  Mr.  Kirvyan,  in  bringing  forward  this  rafli  and  illrfounded 
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cenfure,  was  neither  animated  by  the  fpirit  nor  guided  by 
the  maxims  of  true  phitoibphy.  By  the  fpirit  of  philofophy 
he  muit  have  been  induced  to  reflecl;,  that  fuch  ^oi/o/zt'^/  wea- 
pons as  he  was  preparing  to  ufe  are  hardly  ever  allowable  in 
fcientific  conteft,  as  having  a  lefs  direct  tendency  to  over- 
throw the  fyftem  than  to  hurt  the  perfon  of  an  adverfary,  and 
to  wound,  perhaps  incurably,  his  mind,  his  reputation,  or 
his  peace."  This  fevere  cenfure  appears  to  me  unmerited: 
of  its  liberality  I  leave  others  to  judge.  The  mention  of  pre- 
paration of  fofoned  weapons  is  perfe6lly  rinble,  when  it  is 
conlidered  that  the  whole  argument  is  comprehended  in  ten 
or  twelve  lines.  If  Dr.  Hutton  had  lived  either  in  Spain  or 
Portugal,  fome  hurt  to  his  perfon  might  indeed  be  appre- 
hended ;  but  in  Britain,  where  Mr.  Hume,  with  impunity^ 
trefpafled  much  more  on  the  received  religious  principles,  no 
danger  could  rationally  be  fufpecled  ;  and  it  were  idle  to  think 
that  the  reputation  of  an  author  could  any  more  be  wounded 
bv  an  inference  obviouflv  deducible  from  his  principles,  than 
by  his  own  llatement  of  thofe  principles. 

Mr.  Plavfair  continues :  "  By  the  maxims  of  philofophy 
he  (Mr.  Kirwan)  mull  have  been  reminded,  that  in  no  part 
of  the  hiftory  of  nature  has  any  mark  been  difcovered  either 
of  the  becinnino;  or  end  of  the  prefent  order.''  This  I  denv, 
in  common  with  thofe  eminent  geologifts  already  mentioned : 
clear  traces  of  a  beginning  are  found.  '^  By  attending  to 
thcfe  conliderations  Mr.  Kirwan  would  have  avoided  a  very 
illiberal  and  ungenerous  proceeding ;  and,  however  he  might 
have  differed  from  Dr.  Hutton  as  to  the  trritb  of  his  opi- 
nions, he  would  not  have  cenfured  their  tendency  with  fuch 
ralh  and  unjuftifiable  feverity."  I  never  once  confidcred  the 
tendency  of  his  opinions,  but  merely  their  direct  confe- 
quences;  I  had  nothing  to  do  v.ith  their  tendency  in  a  mere 
geological  treatife. 

Page  143.  '^  It  has  been  aflcrtcd  that  Dr.  Hutton  main- 
tained all  calcareous  matter  to  be  originally  of  animal  forma- 
tion :  this  pofition,  however,  is  fo  far  from  being  laid  down 
by  Dr.  Hutton,  that  it  belongs  to  an  inquiry  which  he  care- 
fully avoided  to  enter  on." 

Page  147.  "  It  is  neverthclefs  true,  that  Dr.  Hutton 
fometimes  expreffed  himfelf  as  if  he  thought  that  the  prefent 
calcareous  rocks  are  all  compofed  of  animal  remains:  this 
conclufion,  however,  is  more  general  than  the  fac^s  warrant, 
and,  from  fome  incorreelnefs  or  ambiguity  of  language,  is 
certainly  more  general  than  he  intended."  Yet,  p.  156, 
treating  of  mv  account  of  the  origin  oF  coal  minesj  he  fays, 
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'"  It  Is  indeed  worth  while  to  compare  what  is  faid  concerning 
the  degradation  of  mountains  in  the  above  quotations  (from 
m.y  Geological  EfTays)  with  what  is  advanced  concerning 
their  inde(tru6VibiIity  in  another  palVage  of  the  lame  vokmie, 
jiamcly,  all  mountains  are  not  fuhjecl  to  decay  ;  for  inltance, 
fcarce  any  of  thofc  that  confill  of  red  granite,  Sec.  One  can 
be  at  no  lofs  about. eltimating  the  value  of  a  fyftem  in  which 
fuch  grofs  inconfidcncies  make  a  ncccflarv  part."  Mr.  Play- 
fair  then  finds  a  grofs  inconfiftcncy  in  maintaining  that yow^ 
mountains  are  fubjeft  to  decay,  though  all  mountains  are 
not;  fads  proved  beyond  the  reach  of  contradi6tion ;  but  he 
can  fee  none  in  his  own  two  paragraphs. 

Page  157.  "  The  quantity  of  hornblende  and  filiceous 
fchidus  neceflary  to  be  deconipofcd  in  order  to  produce  the 
coal  lirata  prefently  exifting,  is  enormous.  It  is  true  that 
]\Ir.  Kirwan,  never  at  all  embarrafl'ed  about  preferving  a  fimi- 
litude  between  nature  as  flie  now  is,  and  as  (lie  was  hereto- 
fore, lays  it  down,  that  the  part  of  the  primeval  mountains, 
which  is  worn  away,  contained  much  more  carbon  than  the 
part  which  is  left  behind  :  this,  however,  is  an  arbitrary  fup- 
pofition."  Not  quite  arbitrary  neither.  Mountains  before 
the  flood  mull  have  been  in  nianv  refpefts  diifercntly  cir- 
cumftanced  from  the  prefent;  and  if  at  prcfcnt,  after  attain- 
ing their  utmoft  Hate  of  confolidation,  many  of  them  are  in 
a  Itate  of  decay,  much  more  liable  to  it  mull  they  have  been 
then.  Hornblende  and  filiceous  fchifti  are  not  the  only 
ftones  that  contain  carbon,  nor  are  the  mountains  tliat  pre- 
fent  thefe  rocks  the  only  mountains  that  contaiii  veins  of  it : 
many  granite  mountains  alfo  prefent  them.  Mr.  Playfair, 
indeed,  pays  little  regard  to  the  authorities  I  adduce  to  prove 
the  fads  I  allege  -,  more  impartial  readers  may  poflibly  pay 
more. 

I  fliall  therefore  quote  one  entitled  to  the  higheft  credit. 
Citizen  Haiiy,  in  the  third  volume  of  his  Mineralogy,  p.  308" 
and  309,  tells  us  that  anthracite  (native  mineral  carbon  loaded 
with  ftony  matter)  belongs  exclufively  to  primitive  countries, 
and  that  the  obfervations  of  Mr.  Dolomieu  prove  the  exift- 
ence  of  carbon  independently  of  animals  and  vegetables;  and 
that  anthracite  was,  he  jirefumcd,  nothing  more  than  pure 
carbon,  afiociated,  by  accidental  cauies,  with  a  certain  quan- 
tity of  iron  and  filex.  And  Mr.  Duhamel  has  Ihown  in  a 
memoir,  approved  by  the  Academy  of  Sciences,  that  the  ar- 
gillaceous Jhata  that  intercede  beds  of  coal  are  formed  of  the 
detrites  of  the  neighbouring  mountains  :  Journal  dcs  Mines, 
viii.  p.  40;  and  Haiiy,  iii.   p.  319.     My  fyltem  is  not  then 
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quite  oris;/naI,  in  the  farcaftic  fenfe  In  which  Mr.  Plavfair  ap-% 
plies  this  word  ;  but  it  is  evident  irritation  was  his  fole  purpofe. 

Mr.  Playfair  adds,  "  We  may  alio  objecl  to  Mr.  Kirwan, 
that  the  fiHceous  part  of  the  mountain  has  not  been  chemi- 
cally didblved  ;  it  has  only  been  abraded  and  worn  away. 
Mechanical  action  has  reduced  the  quartz  to  gravel  and  fand, 
but  has  not  produced  on  it  anv  chemical  change;  the  car- 
bon, therefore,  could  not  be  fet  loofe."  Mr.  Kirwan  has  not 
airunied,  that  carbon  was  fet  loofe  from  quartz,  tliough  it 
might  have  been  from  filiceous  fchifti  and  other  compound 
Hones  and  rocks:  difintegration  is  often  effected  by  decom- 
pofition ;  thus  felfpar  is  converted  into  argil  and  filiceoua 
particles  in  many  inftances ;  but  this  more  frequently  hap- 
pens to  flones  that  contain  iron. 

Page  158.  Mr.  Playfair,  objefting  to  (Irata  formed  hy 
tranjudation,  afks  what  occupied  the  fpace  of  the  coal  bed 
before  the  tranfudaiion  from  the  upper  part  of  the  mountains. 
The  queftion  is  unfair,  and  very  limilar  to  the  numerous  dif- 
ficulties obje6led  to  Dr.  Black's  difcovery  of  fixed  air,  before 
its  truth  was  generally  acknowledged,  A  fi.icl  is  often  dif- 
covered,  though  the  mode  of  its  production  be  unknown;  yet 
in  this  cafe  the  queftion  is  ealilv  anfwered  :  the  carbonic 
part  of  the  coal  in  the  mountain  of  St.  Georsc's  here  alluded 
to  was  formed  before  the  upper  part  of  the  mountain  was 
formed;  it  is  only  the  bituminous  ingredient  that  fubfequently 
tranfuded  from  the  fupervenient  fuperior  Itrata;  and  l  fup- 
pofe  it  will  be  admitted  that  petrol  might  penetrate  and  coa- 
lefce  with  the  carbonaceous  part,  without  floating  the  upper 
part  of  the  mountain,  as  Mr.  Playfair  ludicroully  fuppofes. 
This  account  is  fo  much  the  more  probable,  as  this  moun- 
tain is  formed  of  a  mixed  calcareous  flone  abounding  in  argil; 
and  this  fpecies  of  calcareous  ftone  is  of  fecondary  formation, 
as  Mr.  Haffenfraz,  the  author  of  this  memoir,  truly  remarks, 
p.  266. 

Mr.  Playfair  concludes  by  remarking,  **  that  fuch  reafon- 
ing  Is  fo  great  a  trefpafs  on  every  principle  of  common  fenfe, 
that  to  bettow  any  time  on  the  refutation  of  it,  is,  in  fome 
meafure,  to  fall  under  the  fame  cenfure." 

Page  17  r.  "  If  any  one  afferts,  as  Mr.  De  Luc  has  dons, 
that  fand  is  a  chemical  depofit,  a  certain  mode  of  cryftalliza- 
tion  which  quartz  fometimes  alTunies,  let  him  draw  the  Jin« 
which  feparales  fand  from  gravel ;  and  let  him  explain  why 
quartz  in  the  form  of  fand  is  not  found  in  mineral  veins,  in 
granite,  nor  in  bafalt ;  that  is,  in  none  of  the  fituations  where 
the  appearances  of  cryftallization  are  molt  general  and  beft 
afceitained."    What  is  meant  by  a  ch&nmal  d^ofit,  I  do  not 
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wnderftand;  but  that  fand  is  fomciinies  found  regularly  cryf- 
tailized  is  evident,  for  a  whole  ftratuni  of  fuch  Hind  has  been 
found  at  Neuilly  :  to  expe<tt  that  a  fubllancc  expofed  to  end- 
lefs  friction  fliould  always  be  found  in  regular  cryflals  would 
be  extravagant ;  that  of  Neuilly  was  therefore  formed  on  the 
fpot  in  which  it  w?s  found. — A  vein  filled  with  land  has  been 
found  among  the  mines  of  Peregruba  in  Siberia.  Rcnovant^z, 
Preface,  xiii.  Gravel  and  fand  diflcr  only  in  fize,  and  to 
expe6l  either  in  granite  rocks  would  be  inconfiftent;  but  on 
and  befide  granitic  mountains  gravel  very  frequently  occurs. 
The  cryftallization  of  balalts  is  lb  far  from  being  afcertained, 
that,- on  the  contrary,  it  has  been  demonftrably  proved  that 
hafaltic  prifms  are  not  cryftallized,  by  thofe  that  have  paid 
moft  attention  to  this  fubje6l. — Rome  cle  Lille,  i.  p.  439; 
Haiiy  Miner,  iv.  476. 

Page  180.  "  The  Neptunift,  who  has  provided  the  means 
of  diflblving  the  materials  of  the  llrata,  has  only  performed 
half  his  work,  and  muft  find  it  a  tafk  of  equal  ditficulty  to 
force  this  powerful  menllruum  to  part  with  its  folution.  Mr. 
Kirvvan,  aware,  in  fonie  degree,  of  this  difficulty,  has  at- 
tempted to  obviate  it  in  a  very  fingular  way.  Firlt,  he  afcribes 
the  folution  of  all  fubftances  in  water,  or  in  what  he  calls 
the  chaofic  Jiiiid,  to  their  being  created  in  a  ftate  of  the  molt 
minute  divifion.  Next,  as  to  the  depofition,  the  folvent  be- 
ing, as  he  acknowledges,  very  infufficicnt  in  quantity,  the 
precipitation  took  place  (he  fays)  on  that  account  the  more 
rapidly.  If  he  means  by  this  to  fay,  that  a  precipitation 
without  folution  would  take  place  the  fooner,  the  more  in- 
adequate the  menftruum  was  to  dilTolve  the  whole,  the  pro- 
pofition  may  be  true  ;  but  it  will  be  of  no  ufe  to  explain  the 
cryftallization  of  minerals  (the  very  objeft  he  had  in  view), 
becaufe  to  cr\-(tallization  it  is  not  a  bare  fubfidence  of  par- 
ticles fufpended  in  a  fluid,  but  it  is  a  paffage  from  chemical 
folution  to  non-folution  or  infolubility  that  is  required." 

My  meaning  is  clearly  ftated  in  pages  10  and  11  of  my 
Geological  Eflays,  that  the  folids  contained  in  the  chaotic 
Huid  were  not  dilfolvcd  by  that  fluid,  but  were  contained  in 
that  ftate  of  minute  divilion  to  which,  if  the  fluid  could  of -itfelf 
diflblve  them,  they  would  be  reduced ;  and  that,  if  the  quan- 
tity of  that  fluid  were  infuflficient  to  hold  them  in  folution,' 
this  circumftance  would  haflen  their  crvllallizaticni,  precipi- 
tation, and  depofition,  refpcclively.  Idid  not  alTcrt  that  the 
folution  was  crfeclcd  by  the  menftruum,  but,  on  the  con- 
trary, denied  it.  Mr.  Playfair's  allerlion,  that  cryftallization  is 
a  pafl'agc  from  chemical  folution  to  non-folution  or  infolu- 
bility, is  denied  by  £ergmaa  :  "  Scd  non  ianliun  I'crc  j'Autct 
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7/1  aqua  determniatas  acqu'inint  formas,  "jtriim  etiam  nl  faUor 
fails  atlenuata."  Bergman,  ii.  p.  15.  It  is  iufiicicnt  that  the 
particles  lurpended  and  lufficiently  attenuated  have  an  affinity 
to  each  other. 

Page  33,  *^  Barytic  earth  15  well  known  to  have  a  flronger 
attraction  to  fixed  air  than  common  calcareous  earth  has,  lo 
that  the  carbonate  of  barvtes  is  able  to  endure  a  great  degree 
of  heat  before  its  fixed  air  is  expelled  :  accordingly,  when  ex- 
pofed  to  an  increaiino-  heat  at  a  certain  temperature,  it  is 
brought  into  fufion,  the  fixed  air  ftill  remaining  united  to  it: 
if  the  heat  be  further  increafcd  the  air  is  driven  otf,  and  the 
eardi  lofes  its  fluidity."  And,  p.  1%^.^  '•  Carrara  marble  may 
require  a  heat  of  6300°  of  Wedgwood  to  melt  it  in  the  open 
air  J  but  under  fuch  a  prelTurc  as  would  retain  this  gas  it 
cannot  be  inferred  that  it  miij;ht  not  melt  with  the  heat  of  a 
glafshoufc  furnace.  Jn  like  manner  it  may  be  true  that  280 
cubic  inches  of  air  afting;  on  charcoal  cannot  etTecSt  the  fuSon 
of  one  grain  of  this  marble  after  its  fixed  air  is  driven  off 
from  it;  but  we  cannot  from  thence  draw  any  inference  ap- 
plicable to  a  cafe  where  the  carbonic  acid  is  retained,  and 
where  the  a6lion  of  heat  is  independent  of  atmofpheric  air." 
Now,  in  no  experiment  with  which  I  am  acquainted  has  na- 
tive aerated  barvtes  been  fufed  without  the  expulfion  of  its 
air,  or  union  with  the  earth  of  the  crucible.  Dr.  Hope,  in- 
deed, fufed  it  in  a  black  lead  crucible,  but  found  it  loll  2^  per 
cent,  nearly  of  its  weight;  which  is  the  whole,  or  nearly  fo, 
ot  the  air  contained,  and  according-lv  it  made  but  a  verv  fliHu 
efferveicence  with  marine  acid.  Hence  the  pofiuon  laid 
down,  p.  32,  that  barolite  or  native  carbonate  of  barytes 
may  be  fufed  and  ftill  retain  its  fixed  air,  is  founded  on  no 
fxperimcnt;  but  from  all  known  experiments  the  contrary 
interence  is  fairly  deducible  with  rorpecl  to  it,  as  well  as  with 
refpcA  to  Carrara  marble ;  nor  is  there  any  reafon  to  think 
that  a  lower  heat,  independent  ol  the  atmofphere,  could  have 
any  other  effect:. 

Page  201 — 203.  The  facl  alluded  to,  namelv,  that  fliells. 
are  found  incorporated  in  the  body  of  a  rock  at  a  great  height 
near  Guancavelica,  I  have  fully  ftated  and  explained  in  a  dif- 
fertation  long  fince  printed,  and  which  accompanies  this 
letter ;  to  which  I  fliall  therefore  beg  leave  to  refer  *. 

Page  243.  "  Air.  Kirwan,  in  order  to  account  for  the 
magnitude  of  mafll-s  of  iron  found  in  Siberia  and  Peru,  fup- 
poles  that  fmall  pieces  of  native  iron  have  been  originally 
agglutinated  by  petrol  :  this  is,  no  doubt,  the  moft  lingular 
of  all  the  opinions  advanced  on  the  fubject ;  and,  as  it  bor- 

*  See  the  nsxt  artick  in  the  prefect  Numbet. — Edit. 
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TOWS  notliing  from  analogy,  it  admits  of  no  proof  and  r?- 
quircs  no  rctiitalion."  1  ua?,  however,  led  into  this  opinion 
by  analogy  with  Mr.  Gadd's  experiments  in  the  32d  volume 
of  the  Memoirs  of  Stoekhnlni  ;  for  he  tells  us,  that  if  ehiy 
and  calces  of  iron  be  plentifully  mixed  with  oil,  they  will 
form  a  mafs  which  will  hardeji  even  underwater.  If  Mr. 
Playfair  were  acquainted  with  Mr.  Chladni's  opinion,  that 
thcle  mafles  were  fragments  of  a  broken  planet  that  fell  wiiiiin 
the  Iphere  of  attraclion  of  our  globe,  he  might  ptjffibly  think 
it  the  mod  jingular ;  yet  even  fo,  it  is  probable  he  would 
not  facrifice  the  pleafure  of  beftowing  that  diflinguillied  epi- 
thet on  mine.  However,  as  he  judged  mv  conjecture,  I 
know  not  on  what  foundation,  inconliltent  with  the  princi- 
ples of  chemical  fcience,  I  have  mixed  ru(t  of  iron  with  pe- 
trol, and  afterwards  with  petrol  to  which  fulphur  was  added, 
and  found  it  difpofed  to  coalefce  in  a  few  days. 

P.  432.  "  One  of  Mr.  Kirwan's  objeditions  to  the  dcpofi- 
tion  of  materials  at  the  bottom  of  the  fea  is  thus  ftatcd  : — 
'  Frifi  has  remarked,  in  his  mathematical  difcourfes,  that  if 
any  confiderable  mafs  of  matter  were  accumulated  in  the 
interior  of  the  ocean,  the  diurnal  motion  of  the  globe  would 
be  difturbed,  and  confequenilv  it  would  be  perceptible.* 
The  appeal  made  here  to  Friii  is  fmgularly  unfortunate,  as 
that  philofophcr  demonn rated  tlie  contrary  to  Mr.  Kirwan's 
pofition.  The  inflance  ju(l  gi\en  may  ierve  as  one  of  many 
to  (liow  what  confidence  is  to  be  placed  in  that  undigefted 
maf3  of  fa6ls  and  quotations  which  Mr.  Kirwan,  without 
difcrimination  and  without  dircufiitui,  has  brouo;ht  tocjether 
from  all  quarters."  Mr.  PIa\fair  mie^ht,  however,  eafily 
infer,  from  the  loofc  manner  in  which 'Frifi  is  quoted, 
(namely,  in  fome  oi  his  m.ithcmaiical  treatifes,  fo  diiferent 
from  my  ufual  manner,  in  which  tlie  page  I  take  from  is 
mentioned,)  that  I  had  not  that  author  before  me;  and,  in 
fa(ft,  I  look  it  from  Mitterpacher's  Phylical  Defcription  of 
the  Karth,  p.  25,  who  fays,  that  according  to  Frifi,  in  the 
cafe  above  mentioned,  the  velocity  with  which  the  centre  of 
the  globe  would  move  would  be  increafed;  omitting  the 
calculation,  and  the  mention  that  the  increafed  velocity 
would  not  be  fcnjible  for  a  long  period  of  years.  I  hope 
therefore  it  is  the  only  one  out  of  the  many  quotations  I 
have  made  in  which  any  miliakc  can  be  found  :  if  Mr.  Play- 
fair  could  find  any  other,  he  doubtlefs  would  have  mentioned 
it.  The  attempt  to  weaken  the  force  of  the  numerous  facts 
I  collefted,  adverfe  to  the  Huttonian  theory,  by  calling  them 
an  undigejied  mafs,  is  curious,  and,  if  allowable,  wouid  fur- 
nifli  a  very  coavtniient  and  expeditious  method  of  getting  rid 
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of  them,  but  will  not,  I  prefume,   appear  perfe(9:Iy  fatisfac- 
tory  to  an  impartial  public. 

Page  427.  The  tadl  relative  to  the  deltas  formed  in  the 
mouth  of  the  Bourampouter  Mr.  PlayfaJr  thinks  I  have  mif- 
apprehended,  becauie  major  Renneil  does  not  afiert  that 
rivers  employ  all  the  materials  which  they  carry  with  them, 
and  deliver  none  into  the  fea.  On  the  contrary,  I  think,  they 
carry  many  of  them  into  the  fea,  but  not  to  any  great  di- 
Itance,  much  lefs  into  its  unfathomable  depths,  as  Dr.  Hiitton, 
aflerts.  The  fa6l  relative  to  the  extenfion  of  coafts  is  now  fo 
well  known  to  all  modern  gcologilts,  that  it  were  time  loft  to 
dwell  lonsfer  on  it :  that  the  deltas  themfelves  are  diminiOaed 
by  particles  detached  from  them,  and  carried  into  the  recelles 
of  the  deep,  is  a  remark  which  I  do  not  recoliedil  to  have 
met  with;  but  in  fome  ii-.(tances,  where  thev  confift  merely 
of  fand,  thev  are  often  diminiiLed  by  the  winds:  that  even 
the  argillaceous  particles  are  not  carried  far  into  the  fea,  may 
be  feen  in  Morfe's  American  Geography,  p.  49,  Iridi  edition. 

I  decline  entering  into  any  further  difcuffion  of  Mr.  Play- 
fair's  replies  to  fome  other  objeclion  made  by  me  to  the  Hut- 
tonian  theory.  The  intelligent  reader  will  meet  with  many 
confident  and  arrogant  ailcrtions  of  which  he  probably  will 
require  fome  proof,  as  in  p.  481  and  483;  many  that  are 
perfeftly  unfatisfactory  or  even  contradiclory,  as  where  he 
allows  that  the  impulfive  motion  of  the  waves  againft  the 
{hores  is  greater  at  a  fmall  diiiance  from  them,  and  yet  af- 
ferts  that  the  deir'itcs  of  the  faores  are  conveyed  to  a  great- 
diftance.  He  alfo  affirms  with  great  confidence,  that  as  the 
flowing  of  the  tide  requires  ju ft  fix  hours,  and  tlie  ebbing  of 
it  aho  fix  hours,  the  quantity  of  matter  moved,  and  its  velo- 
city, muft  be  juft  the  fame  :  p.  432.  In  the  abftract  this  is 
certainly  true,  and  in  the  middle  of  the  ocean ;  but  in  moft 
harbours  the  contrary  happens  :  thus  La  Lande  tells  us  that 
in  the  harbours  of  Breft,  Dunkirk,  Bordeaux,  and  Rouen,  the 
ebb  tide  is  about  a  quarter  and  often  half  of  an  hour  flower 
than  the  flow:  vol.  iv,  p.  117.  Thefe  exceptions,  I  am 
perfuaded,  he  Is  well  acquainted  with;  but  his  hurry  and 
hnpahence*  (if  I  mav  be  permitted  to  ufe  his  own  expref- 
lions)  to  combat  my  aflertions  led  him  to  overlook  them. 
He  is  much  at  a  lofs  to  account  for  the  remains  of  elephants 
and  of  the  rhinoceros  found  in  Siberia,  and  thinks  it  moft 
probable  that  they  belonged  to  antient  fpecies  of  thofe  ani- 

*  Thefe  are  the  caufes  to  which  he  ?<fcribes  the  many  miftakcs  he  fup- 
pofes  me  to  have  committed  in  combatiag  the  Huttonian  theory  j  to  rea- 
ibn  he  tiunks  cie  iiicapable. 
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inals  that  could  endure  the  feverity  of  a  Siberian  winter  i 
p.  475.  It  I  had  advanced  inch  an  opinion,  it  is  probable 
:hc  would  be  equally  at  a  lofs  to  find  an  epithet  fufficiently 
fcvcrc  to  ftiginatizc  it. 

P.  481.  It  is  evident,  he  fays,  that  my  geological  writings 
are  the  work  of  a  man  who  has  not  feen  nature  \\ith  his 
own  eves.  '1  iiis,  I  fuppofe,  he  infers  frotn  the  lotal  abfence 
of  obiervations  made  by  myfelf.  It  is  however  pretty  no- 
torious here,  that  I  have  vifited,  traverfed,  and  examined, 
motl  of  the  numerous  mountains  in  this  country  ;  but  I 
thnuoht  that  in  a  controverfy  of  this  nature,  the  teilimonies 
of  pevfons  who  had  taken  no  part  in  it,  and  who  had  feen 
much  more  than  I  have,  would  Yjc  more  effectual  and  con- 
vincing: it  is  much  eafier  to  vilify  my  writings  than  to  an- 
Ivver  them. 

No  abfurdltv  appears  to  I^Ir.  Playfair  fo  great  as  the  at- 
tempt to  connect  the  Mofaic  hi fiory  of  the  creation  of  the 
earth  with  anv  philofophical  inquiry  concerning  it:  this  at- 
tempt he  thinks  injurious  both  to  the  freedom  of  philofo- 
phical inveftigation  and  to  the  dignity  of  religion  :  p.  477. 
The  text  of  Mofcs  he  thinks  covered  with  a  veil  which  can- 
not be  torn  off,  and  muft  be  confulcrcd  as  if  it  never  exifted  : 
p.  478.  Yet  in  other  parts  of  his  work  he  fccms  himfelf 
ienfible  of  the  extravagance  of  this  aflertion  taken  in  the  mod 
cxtenfive  fenfe,  p.  126  ;  he  feems  to  limit  it  to  the  age,  figure, 
and  motion  of  the  earth',  which  no  gcologill  ever  pretended 
to  infer  from  the  JNlofaic  text,  in  which  no  mention  of  theni 
is  to  be  found,  no  more  than  they  have  the  explanation  of 
the  a<il  of  creation  itfelf;  a  notion  which  he  alio  unjuftly 
afcribes  to  them  :  but  the  feries  of  events  wnich  took  place 
after  the  creation  of  the  earth,  are  too  plainly  mentioned  to 
be  overlooked  or  mifunderliood  :  to  fav  that  this  account  is 
fo  obfcure  as  not  to  be  intelligible,  is  tantamount  to  faying 
that  it  is  ufelcfs.  It  was  never  pretended  that  Mofes  in- 
tended to  write  a  treatifc  of  geology,  any  more  than  that 
Greek  or  Latin  hifiorians  intended  to  give  a  treatife  of  aflro- 
nomv  from  their  occafional  mention  of  eclipies  or  comets; 
nor  is  the  genuine  philofophical  invelligaiion  of  thofe  phae- 
nomena  any  more  impeded  in  one  cafe  than  in  the  other: 
on  the  contrary,  due  notice  is  taken  of  their  accounts  by  all 
altronomers.  But  there  is  a  fpeeics  of  invettigation,  abufively 
called  plnUfijpbical,  which  abftracls  from  hiltorical  accounts 
either  of  the  creation  or  of  the  tiood,  as  if  the  accomits 
given  of  both  by  JMofes  were  unworthy  of  credit :  to  this 
objcdion  the  Huttonian  theory  is  certainly  liable,  though  I 
9  never 
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iiever  charged  it  upon  it :  fo  far  was  I  from  wi^jing  to  make 
ufe  of  what  Mr.  Playfair  called  poifoncd  weapons,  as  he  un- 
jultly  aecufes  me  of  having  done. 

It  is  in  vain  Mr.  Playfair  feeks  to  compare  geology  with 
aflronomy  and  zoology;  neither  of  thefe  fciences  requires  any 
notice  to  be  taken  of  the  original  conititulion  of  their  ob- 
jctts,  their  actual  ftate  being  very  nearly  the  fame  as  their 
primordial  ftate:  but,  where  hybrid  fpecies  occur,  their  origin 
never  fails  of  beino;  attended  to. 

In  geologv,  the  cafe  is  very  different:  here  we  meet  with 
obje6ls  whole  original  ftate  muft  have  been  very  diiferent  from 
their  aclual  ftate.  Rocks  or  ftones  prefenting  regular  forms 
muft  of  neceffitv  have  been  originally  in  h  dale  from  which 
fuch  forms  could  arile.  Malfes  now  hardened  'into  Hone, 
but  prefenting  the  impreffions  either  of  vegetables  or  of  other 
i'tones,  maft  have  been  origmally  ii^  a  folt  ftate.  Calcareous 
ftones  filled  with  fneils  muft  have  been  origiiiallv  in  a  ftate 
fitted  for  the  admiffion  of  thofe  Ihells;  hence  geologifts  nc- 
ceflkrilv  recur  to  a  ftate  of  inanimate  nature  prior  to  the  pre- 
fent.  This  is  admitted  by  Dr.  Button  as  well  as  by  Nep- 
tunifts;  but  he  thinks. tlie  prelent  ftate  to.  have  joriginated 
from  a  gradual  deftrLtCition  of  a. former,  as  that  did  from  a 
flill  more  antient :  ftill  the  moft  antient;  of  thefe  worlds- either 
refembled  the  prefent,  or  it  did  not:- if  not,  we  can  fay  no- 
thingrofit;  if  it  did,  the  fame  ditficulties  muft  occur,  and 
confequently  its  primordial  fu\tc  muft  have  been  difterent 
from  its  fubfequent  ftate,'  as  this  ftaite  is  fuppoied  to  have  been 
limilar  to  the  prefent.  ;TJie  cryftallized  or  foft  ftate  of  our 
prefent  rocks  Dr.  Huttpn  -thinks  proceeded  from  an  igneous 
tufion  of  the  materials  of  a  prior  world  :  but  he  cannot  fup- 
pofe  this  of  the  firft  of  thele  worlds;  its  ftmilarity  vvith  ours 
muft  therefore  be  otherv.ife  accounted  for. 

I  ftiall  here  conclude  my  obferyations  on  Mr,  Playfair's 
obfervations.  Controverfies  managed  as  this  has  been  by 
him  and  Dr.  Hutton,  whofe  favourite  method  of  anfwering 
objections  conftfts  in  depreti^iting  or  fneering  at  the  under- 
ftanding,  and  undermining  the  credit  of  their  author,  are  a 
difgrace  to  philofophy,  and  fnfficiently  expofe  the  weaknefs 
of  the  caufe  that  obliges  to  have  recourfe  to  fuch  expedients. 

I  am,  he.  &c. 
J^/r.  Tllloch^  Richard  Kirwan. 
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ir.  J^n  Illu/rciion  and  Conjlrmatlon  of  fomc  TaEls  mentionetC 
in  an  Ejpiy  on  the  primitl-ve  Si  ate  of  the  Globe.  By 
Richard  Kikwan,  JJ/y.  LL.D.  F.R.S.  and  P.R.I.A. 

X  FIERR  i«;  a  remarkable  faft  ftated  in  this  effav,  with 
refpe^t  to  which  the  Mofaic  account  is  fully  at  ill'uc  with  the 
nioli  plaufible  of  the  lately  devifcd  philofophic  theories  of  the 
primitive  ftate  of  the  globe,  narr.ely,  the  emerfion  of  fome 
portion  of  land  from  the  primjeval  ocean  previous  to  the  crea- 
tion of  fi(h:  Moles  exprefslv  affirminjr,  Bufibn,  the  anony- 
mous author  o[L' Hijioire  dti  Monde  primitlf,  and  many 
others,  exprefslv  dcnving  it.  In  proof  of  the  Mofyic  ac- 
count, I  alleged  that  no  pctrifaftions  were  found  imbedded 
and  incorporated  in  matles  of  Uonc  in  fijch  countries  as  were 
elevated  tS^oo  or  9000  feet  above  the  actual  level  of  the  fea — 
for  inftancc,  in  the  great  Tartarian  platform  and  the  elevated 
regions  of  Siberia — though  in  all  interior  regions  of  the  fame 
extent  fuch  petrifaclions  were  abundantly  found,  at  lealt  iu 
iimellone-;  but  even  in  thefe  none  were  found  in  thofe  ele- 
vated traiits,  as  I  proved  by  the  teftimonies  of  all  the  phiio? 
ibphic  travellers  who  have  traverfed  and  examined  them. 

Bouguer  and  Don  Ulloa*  attell  the  fame  fa6t  with  refpe(?l 
to  Quito  and  the  lofty  rcoions  of  South  America,  having 
met  with  none  in  ninety  leagues  from  a  little  north  of  the 
equator  to  Cucnca,  between  2^  and  3-  foulh  of  it,  Quito 
being  elevated  9374  feet  above  the  level  of  the  fea.  I  evea 
doubted  whether  the  petrifacl.ions  found  bv  Mr.  De  Luc  on 
mount  Grenier,  at  the  height  of  7800  feet,  were  incorporated 
in  the  bodv  of  any  ftony  mafs ;  but  he  has  fince  aflbred  me 
that  they  were:  now  the  fhells  he  found  being  cornna  am- 
vionis,  a  fpecies  of  thofe  called  pelagiccE,  it  would  thence 
appear  that  the  fea  had  rifen  ftill  higher,  though  not  above 
1000  feet. 

To  repel  this  proof  of  the  Mofaic  account,  it  has  been 
replied  by  the  laborious,  learned,  and  eloquent  writer  of 
I/U[/iotr€  du  Monde  prhniljf,  and  others,  that  the  keen  air 
exiiting in  thefe  elevated  regions  had  long  ago  decompofed 
and  confumed  the  (hells  that  might  have  been  there  depo- 
lued ;  but,  as  the  itones  ilill  remain,  it  is  evident  fh^t  the 
(htWs  incorporated  in  their  interior  mull  alfo  have  remained, 
it  any  fuch  were  ever  contained  in  them. 

However,  it  is  infilled  that  petrified  fliells  have  been  found 
at  a  far  fuperior  height  to  that  which  I  ftated  as  the  highell 

♦"  Bouguer,  -figure  de  la  Terre,  p.  63,  Doa  Ulioa,  Mem.  Pliiloruph. 
\o!.  i.  p.  30J. 

6  limit 


Dr,  Klrzuan  on  the  prhnili've  State  of  the  Glole.        l^ 

limit  at  which  they  could  be  found,  namely  9000  feet,  for 
that  thofe  which  1  cjuoted  as  proofs  of  a  fubfequent  deluge, 
found,  according  to  Don  Ulloa,  a(  the  height  of  14,220  feet 
in  Peru,  were  in  realitv  petrified.  To  this  account,  as  it  was 
only  a  hearfay  report  of  Gentil,  who  had  it  from  Don  Ulloa, 
I  ov,-n  I  did  not  give  full  credit;  at  lead  I  thought  the  cir- 
cumftance  of  their  having  been  petrified  and  imbodied  in  a 
rock  not  probable  ;  fince  that  time  I  have  met  with  a  work, 
compofed  by  Don  Ulioa  himfelf,  eniitled  Memoires  Philofo- 
phiques,  Hijiorlques  et  Vhyfiques,  in  the  firft  volume  of  which, 
p.  34  and  364,  the  facl  of  the  {hells  being  petrified  and  im- 
bodied in  a  rock  is  fully  ftated  and  confirmed  :  but  1  (hall 
here  fatisfaiSlorily  prove  that  the  height  at  which  they  were 
found  did  not  exceed,  nor  even  equal,  9000  feet  above  the 
level  of  the  fea;  and,  fecondlv,  that  they  were  left  there  by 
a  deluge  that  fucceeded  the  emerfion  of  land  from  the  pri- 
maeval ocean. 

Firft,  Gentil  tells  us,  M/ot.  Var.  177 1,  p.  439,  in  8vo., 
that  thefe  fliells  were  found  on  a  mountain  near  Guancave- 
lica,  a  fmall  town  or  village  between  12^  and  13°  fouth  lati- 
tude, which  mountain,  he  fays,  is  far  from  beinof  one  of  the 
liigheft  of  the  Cordelieres;  and  that  on  the  fpot  in  which 
the  (hells  were  found,  the  mercurv  in  the  barometer  ftood  at 
the  height  of  17  inches  one  line  and -i  =  \"],vo'>^  inch:-; 
from  which  he  infers  that  this  fpot  was  elevated  2200;  toiies 
over  the  level  of  the  fea,  =  13,869  Englilh  feet.  This  height 
I  fhall  now  ihow  to  have  been  falfely  eltimated.  ^ 

Don  Ulloa  tells  us,  p.  34  of  the  abovementioned  work, 
and  Gentil  repeats  after  him,  that,  at  the  villaoe  of  Guanca- 
velica,  near  but  fomewhat  below  this  fpot,  the  mercury  ftood 
at  the  height  of  iS  inches  one  line  and  half.  Now  Boufruer, 
Figure  de  la  Terre,  p.  36,  exprefsly  fays  that  Quito  is^ele- 
vated  from  14  to  1500  toifes  only  over  tiie  level  of  the  {^^^ 
and  is  the  higheft  inhabited  part  of  the  globe  :  Guancavelica, 
therefore,  which  is  inhabited,  and  muft  have  been  well  known 
to  Bouguer,  cannot  be  fo  high  as  Quito.  Quito  was  ceo- 
nietrically  meafured,   Guancavelica  was  not. 

Bouguer  alfo  tells  us,  ibid,  in  note,  that  the  mercury  at 
Quito  Hands  at  the  height  of  twenty  inches  aiul  one  hue: 
how  then  is  it  poffible  that  it  fliould  ftand  at  eighteen  inches 
and  one  line  at  Guancavelica,  which  muft  be  much  lower,  if 
the  barometer  were  not  ill  conftrucled  ?  No  difference  of  tem- 
perature between  Quito  and  Guancavelica  could  caufe  fuch 
an  enormous  ditterence  as  two  inches  in  the  mercurial  heiiiht. 
The  art  and  ne^effity  of  freeing  barometers  from  air  were'not 

generally 
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gencrallv  known  *  before  Mr.  De  Luc's  immortal  work  on 
the  njoilitications  of  the  atmofphcrc,  which  was  not  pub- 
lifh«l  till  '.ipvvards  of  thirty  years  after  Don  Uiloa's  experi- 
ments. The  air,  then,  ren>aining  in  his  barometer,  which 
he  ppobably  filled  at  Lima,  in  whofe  territory  Guancavelica 
•]ics,  Under  a  prcll'ure  of  28  or  between  27  and  28  (French) 
•inche.'?,  mud  have  confiderably  expanded  and  deprefled  the 
cohmin  of  mercury  under  it  when  brought  up  a  mountain  of, 
perhaps,  7000  or  8coo  feet  high ;  and  hence  this  mercurial 
col unui  remained  la  low  at  Guancavelica  as  eighteen  inches 
and  one  line. 

Uliat  in  thcfe  circumftances  the  air  contained  in  the  baro- 
meter miabt  caule  a  difleicnce  of  three  inches  or  more  be- 
tween the  hcicht  at  which  mercurv  purged  of  air  would 
it;;nd,  appears  by  the  experiments  of  CaBini,  Man.  Par. 
1740,  fur  la.  Meridienjie  df.  Paris,  p.  172  ;  for  he  found  that 
the  merctirv,  freed  from  air  by  ebullition  in  the  tube,  flood 
four  or  live  lines  higher  than  in  barometers  filled  without 
that  precaution.  Nay,  cardinal  Luynes  found  the  difference 
hctwixt  fuch  barometers  to  amount  fomelimes  to  fourteen 
lines ;  Mem.  Par,  1768,  p.  490,  in  8vo.  How  great  mull 
it  therefore  l)c  in  barometers  traufporied  lo  greater  heights 
than  that  at  which  thev  were  filled  ? 

Moreover,  Don  Ulloa  exprefsly  tells  us  that  the  mountain 
on  which  thefe  diells  were  found  was  everj  where  habitable, 
M<m.  Philofophiques^  p.  34  and  35  ;  which  it  could  not  be, 
and  would  be  exprefsly  contradicted  by  Bouguer,  if  its  height 
were  13,000  Englifii  feet  over  the  furface  ol  the  fea.  From 
all  which  I  conclude  that  the  height  of  the  mercurial  column, 
if  the  barometers  had  been  properly  eonftructed,  would  have 
been  about  22  French  inches,  -~  23,44  Engl illi ;  and,  as  the 
temj^erature  was  remarkably  cold,  this  would  indicate  a  height 
of  about  8coo  feet  above  the  level  of  the  fea. 
.  But,  fecondly,  let  the  height  be  what  it  may,  it  is  certain 
that  thefe  (hells  were  depofited  there  after  the  eraerfion  of 
land  from  the  primitive  ocean,  and  confequently  by  a  fub- 
fequent  delude;  for  Don  Ulloa  exprefsly  tells  us,  that  in  the 
lame  rocks  in  which  thefe  fliclls  are  found,  petrified  <wood  is 
alfo  found;  Mr'7n.  Philofophiqnes,  p.  c^jz.  This  wood  muft 
have  crown  on  dry  land,  and  mud  have  been  floated  when 

"■*  I  fav.  not  generally  known,  bccaufc,  though  Mr.  Du  Fay  hnd  fliown 
the  advantnje  of  expelling  air  from  the  mercury  in  the  tube,  in  Mc'rfi.  Far. 
TT23,  and  Cainni  had  followed  that  method  in  meafuring  the  heights  of 
Vav  de  Dome  and  Mont  d'Or  in  1740,  yet  it  was  not  generally  adopted 
una!  Mr.  Dc  Luc  had  pro%-cd  its  necelfity,  and  pcrfcded  the  method  of 
uux^prming  it,  in  i7~z.     See  De  Luc,  i.  p.  5S.  . 
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the  (liells  were  depofited,  lince  both  are  found  in  the  fame 
rocks.  It  muft  have  been  brought  thither  by  a  deUige,  as 
no  wood  can  at  prefent  grow  there,  as  Don  Uiloa  alfo  attciis. 
The  {hells  are  for  the  mofi;  part  bivalves,  which  geologifts 
allow  to  form  petrifadions  of  the  moft  modern  date. 

Laftiy,  La  Peyroufe  mentions  that  he  difcovered  marine 
fhells  on  mount  Perdu,  the  higheft  of  the  Pyrenees,  at  the 
height  of  nearly  10,000  feet.  How  he  afcertained  the  height 
is  not  mentioned  :  but  that  thefe  fliells  were  depofited  by  the 
dekige  is  certain ;  for  at  the  frme  height  he  found  alfo  the 
bones  of  land  animals  petrified.  Journal  des  Mints,  xxxvii, 
p.  59,  60,  and  64. 


III.  An  EJfqy  on  the  Colours  obtained  from  the  metallic 
Oxides,  and  fixed  hy  Fufion  on  different  vitreous  Bodies. 
By  Alexander  Brogniart,  Diredor  of  the  National 
ManufaCiorj  of  Porcelain  at  Sevres,  Engineer  of  Mines,  &?r, 

[Concluded  from  p.  34S  of  our  Lift  volume.] 

x\  SMALL  book,  entitled  V Origin e  de  V Art  de  la  Vein- 

ture  fur  Vcrre,  publifhed  at  Paris  in  1693,  and  the  Tr«?V^ 
de  I' Art  de  la  f^errerie*,  by  Neri  and  Kunckel,  fcem  to  be 
the  firll  works  tliat  contain  a  pretty  complete  defcription  of 
the  art  of  painting  on  glafs.  Thofe  fince  publifhed,  even  the 
large  work  of  Leviel,  which  forms  part  of  the  arts  and  ma- 
nufaftures  of  the  academy,  and  what  is  faid  in  the  Encjclo- 
pJdie  IShthodique,  are  merely  compilations  from  the  two 
preceding  works. 

It  is  very  remarkable,  that  if  the  proceffes  dcfcribed  in 
thefe  works  were  ftriclly  followed,  as  we  did  in  regard  to 
fome,  it  would  never  be  poflible  to  form  the  colours  for  which 
they  pretend  to  give  recipes.  They  only  put  the  able  artift 
in  the  vtay,  but  he  muft  ahvavs  make  amendments  or  addi- 
tions. This  was  the  cafe  with  C.  Miraud,  who  has  the 
care  of  preparino-  the  colours  at  the  manufactoiy  of  Sevres, 
He  was  obi ioed,  rather  from  his  own  knowledoe  than  the  in- 
formation  contained  in  the  above  books,  to  make  the  colours 
employed  for  painting  on  glals. 

The  limits  of  a  memoir  will  not  allow  me  to  enter  into 
Jiiftorical  details  refpecling  the  art  of  painting  on  glafs :  a 
full  hiltory  of  it  has  been  given  in  the  work  of  Leviel  above 
mentioned.     The  matters  and  fluxes  which  enter  into  the 

*  There  is  an    ErfjUfii  traafif-ticn  of  this  work  entitled  Neri's  Art  of 

Vol.  XI\'.  No.  ^^.  B  compofition 
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cnmpofiti(5n  of  the  colours  employed  on  glafs  are,  in  gcncraf, 
llie  lame  as  thofe  applied  to  porcelain.  Neiiiicr  of  them  difler 
but  in  their  proportions;  but  there  are  a  great  number  of 
enamel  or  porcelain  colours  which  cannot  be  applied  to  glafs, 
where  they  are  deprived  of  the  white  ground  which  ferves  to 
give  them  relief.  When  feen  bv  refraelion,  feveral  of  them 
entirely  change  their  tone,  and  aifume  a  dirty  tint,  which  can 
be  of  no  ufe  :  we  (hall  make  them  known  <Vhen  we  come  to 
treat  of  colours  in  particular.  Thofe  which  can  be  em- 
ployed on  this  body  change  fometimes  in  baking,  and  ac- 
quire a  great  tranfparency.  In  general  thev  are  not  beau- 
tiful;  but,  when  placed  between  the  light  and  the  eye,  they 
then  fcem  to  anfwer  the  only  obje6l  that  can  be  propofed  m 
painting  on  glafs. 

The  baking  plates  of  painted  glafs  prefent?  more  difficul- 
ties than  might  be  fuppofed.  Care  niuli  be  taken  not  to  dis- 
figure the  piece,  or  alter  the  colours  :  all  the  works  we  have 
read  recommend  a  bed  of  gvpfum.  This  method  has  ft)nie- 
times  fucceedcd ;  but  the  glafs,  for  the  moll  part,  becomes 
white  and  full  of  cracks.  It  appears  that  glafs  too  alkaline 
(and  alkalies  are  the  mod  common  in  white  glafs)  fuffers  it- 
felf  to  be  attacked  warm  by  the  fulphuric  acid  of  the  fulphate 
of  lime.  We  were  eafily  able  to  bake  pieces  of  glafs  much 
larger  than  thofe  before  painted,  bv  placing  them  on  very 
ftraight  plates  of  earth  or  of  foft  porcelain. 

Of  Colours  in  particular. 

After  collet*^ing  the  general  phcenomena  exhibited  by  each 
clafs  of  vitrifiable  colours,  confidered  in  regard  to  the  body 
on  which  they  are  applied,  I  nuift  make  known  the  molt 
interefting  particular  phcenomena  exhibited  bv  each  prin- 
cipal kind  of  colours  employed  on  foft  porcelain  and  glafs  in 
a  porcelain  furnace. 

0/  Rcils,  Purplts,  and  Violets,  made  from  Gold. 

Carmine  red  is  obtained  by  the  purple  precipitate  of  Cailius: 
It  is  mixed  with  about  fix  parts  of  its  flux ;  and  this  mixture 
is  employed  dirertlv,  without  being  fufed.  It  is  then  of  a 
dirty  violet,  but  by  hakins:  it  ac(]uires  a  beautiful  red  carmine 
colour  :  it  is,  however,  exceedingly  delicate  ;  a  little  too  much 
heat  and  carbonaceous  vapours  ealily  fpoil  it.  On  this  ac- 
count it  is  more  beautiful  when  baked  with  charcoal  thaa 
with  wood. 

This  colour  and  the  purple,  which  is  very  little  different, 
as  well  as  all  the  fluides  obtained  from  it,  by  mixing  it  with 
other  colours,   really  change  on  all  porcelain  and  in  every 

hand. 
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liand.  But  it  is  the  only  one  that  changes  on  hard  porce- 
lain. Its  place  may  be  fupplied  by  a  role  colour  from  iron 
which  does  not  change;  fo  that  by  fuppreffing  the  carmine 
made  with  gold,  and  fubftituting  for  it  the  rofe  oxide  of  iron 
here  alluded  to,  vou  may  exhibit  a  palette  compofed  of  colours 
none  of  which  cliange  in  a  remarkable  manner.  This  rofe- 
coloured  oxide  of  iron  has  been  long  known ;  but  it  was  not 
employed  on  enamel,  becaufe  on  that  fubftance  it  changes 
too  much,  ^s  the  painters  on  enamel,  however,  have  be- 
come the  painters  on  porcelain^  they  have  preferved  their 
antient  method. 

It  might  be  believed  that,  by  firfl  reducing  to  a  vitreous 
matter  the  colour  called  carmine  already  mixed  with  its  flux, 
it  miiiht  be  made  to  aflume  its  laft  tint.  But  the  heat  ne- 
ceflary  to  fufe  this  vitreous  mafs  deftroys  the  red  colour,  as 
I  have  experienced.  Befides,  it  is  remarked  that,  to  obtain 
this  colour  verv  beautiful,  it  mult  be  expofed  to  the  fire  as 
few  times  as  poffible. 

The  carmine  for  foft  porcelain  is  made  with  fulminating 
gold  flowlv  decompofed,  and  muriate  of  filver:  no  tin  enters 
into  it;  which  proves  that  th.e  combination  of  the  oxide  of 
this  metal  with  that  of  gold  is  not  necelfary  to  the  exiltence 
of  the  purple  colour. 

Violet  is  made  alfo  with  purple  oxide  of  gold.  A  greater 
quantity  of  lead  in  the  flux  is  what  gives  it  this  colour,  which 
is  almoft  the  fame  crude  or  baked. 

Thefe  three  colours  totally  difappear  vvhen  expofed  to  a 
great  porceh^n  heat. 

Carmine  and  purple  have  given  us  in  glafs  tints  only  of  a 
dirty  violet.  The  violcr,  on  the  other  hand,  produces  on 
glafs  a  very  beautiful  effeft,  but  it  is  liable  to  turn  blue.  I 
have  not  y^iX.  been  able  to  difcover  the  caufe  of  this  lingular 
changCj  which  1  faw  for  the  firlt  time  a  few  davs  ago. 

Hcd,  B.ofc,  and  Broiu?i  Colours  extraP.cd  from  Iron. 

Thefe  colours  ^re  made  from  red  oxide  of  iron  prepjired 
with  nitric  acid.  Thefe  oxides  are  further  calcined  by  keep- 
ing them  expofed  to  the  aciion  of  heat.  If  heated  too  much, 
th(!v  pafs  to  brown. 

Their  flux  is  compofed  of  borax,  fand,  and  minium,  in 
fmall  quantity. 

Thele  oxides  aive  rofe  and  red  colours  capable  of  fupplving 
the  place  of  the  fame  colours  made  witii  oxide  of  gold.  When 
properly  employed  on  hard  porcelain,  they  do  not  change  at 
all.  I  have  caufed  rofes  to  be  painted  with  thefe  colours, 
and  found  no  difference  between  the  baked  flower  and  that 

B  3  not 
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not  baked,  except  what  might  be  expe'5lcd  to  refult    front 
the  brilUancy  given  to  colours  by  fufion. 

Tliefe  colours  may  be  employed  indifcriminatcly,  either 
prcvioudy  fnfed  or  not  fufed. 

In  a  great  heat  they  in  part  difappcar,  or  produce  a  dull 
brick  red  ground,  which  is  not  agreeable. 

The  conipouLion  of  them  is  the  fame  both  for  foft  porce- 
lain and  for  glafs.  Thev  do  not  change  on  the  latter;  but 
on  foft  porcelain  they  difappear  almoll  entirely  on  the  firll 
expofure  to  heat,  and  to  make  any  thing  remain  they  muft 
be  employed  very  deep. 

This  lingular  ellccl  mud  be  afcrlbed  to  the  prefence  of  lead 
in  the  crult  or  glazing.  I  aflurcd  myfelf  of  this  bv  a  very 
finiple  experiment,  1  placed  this  colour  on  window  glafs, 
and,  having  expoied  it  to  a  flrong  bakinc;,  it  did  not  change. 

I  covered  fevcral  parts  of  it  with  minium  ;  and  again  ex- 
pofing  it  to  the  fire,  the  colour  was  totally  removed  in  the 
places  where  the  red  oxide  of  lead  had  been  applied. 

By  performing  this  0))cration  on  a  larger  fcalc  in  clofe  vef- 
fels,  a  large  quantity  of  oxygen  gas  was  difengaged. 

It  appears  to  me  that  this  obfervation  clearly  proves  the 
atSlion  of  oxidated  lead  on  glafs  as  a  deftrover  of  colour :  it 
is  \'cen  that  it  does  not  acl,  as  was  believed,  by  burning  the 
rombudible  bodies,  which  might  tarnifh  the  glafs,  but  by 
dilTolvine,  difcolouringr,  or  volatilizing;  with  it  the  oxide  of 
iron,  which  might  alter  its  tranfparencv. 

Yellozi'S. 

Yellows  are  colours  which  require  a  great  deal  of  care  in 
the  fabrication  on  account  of  the  lead  which  they  contain, 
and  which,  approaching  fomelimes  to  the  metallic  Hate,  pro- 
duces on  them  black  fj^ots. 

The  yellows  for  hard  and  foft  porcelain  are  the  fame  :  they 
arc  cnmpofcd  of  the  oxide  of  lead,  white  oxide  of  antimonx, 
and  kind. 

Oxide  of  tin  is  fometimes  mixed  with  them  ;  and  when  it 
is  required  to  have  them  livelier,  and  nearer  the  colour  Ju 
fouii,  red  oxide  of  iron  is  added,  the  too  great  rcdncfs  of 
which  is  diflipvitcd  in  the  previous  fufion  to  which  they  are 
expofed  bv  the  acViou  of  the  lead  contained  in  this  yellow. 
Thefe  colours  \\  hen  once  made  never  change  :  tlicv  difappear, 
however,  almoft  entirely  when  expofed  to  a  porcelain  heat. 

Thefe  \cllows  cannot  be  applied  to  glals:  they  are  too 
opake  and  dirtv.  Tliat  employed  by  the  old  painters  on  glafs 
has,  on  the  contrary,  a  beautiful  tranfpartncv,  is  exceedingly 
brilliant,  and  of  a  colour  which  approaches  near  to  that  of 
gold.     The  proccfles  which  they  gave  clearly  iliowed  that 
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filver  formed  part  of  their  compofitioii ;  but,  when  exactly 
followed,  nothing  faiisfa61:orv  was  obtained.  C.  Miraud, 
whom  I  have  already  had  occa(ion  to  mention,  has  found 
means  to  make  as  beautiful  paintings  on  glafs  as  the  antients, 
by  employing  muriate  of  filver,  oxide  of  zinc,  white  argil, 
and  yellow  oxide  of  iron.  'I  hefe  colours  are  applied  on 
giafs  merely  pounded,  and  without  a  flux.  The  oxide  of 
iron  brings  the  ye^l"w  to  that  colour  which  it  ought  to  have 
after  baking,  and  contributes  with  the  argil  and  oxide  of  zinc 
to  decompofe  the  muriate  of  lilver  without  deoxidating  the 
lilver.  After  the  baking,  there  remains  a  duft  which  has  not 
penetrated  into  the  glafs,  and  which  is  eafily  removed. 

This  yellow,  when  employed  thicker,  gives  darker  fliadcs, 
and  produces  a  ruflet. 

Blues. 
It  is  well  known  that  thefe  are  obtained  from  the  oxide  of 
cobalt.  All  chemifts  are  acquainted  with  the  preparation  of 
them.  Thofe  of  Sevres,  which  are  judly  efteemed  for  their 
beauty,  are  indebted  for  it  only  to  the  care  employed  in  ma- 
nufa6luring  them,  and  to  the  quality  of  the  porcelain,  which 
appears  more  proper  for  receiving  them  in  proportion  to  the 
degree  of  heat  it  can  bear. 

i  rernarked  refpeding  the  oxide  of  cobalt  a  fa6l  which 
is  perhaps  not  known  to  chemills  :  it  is  volatile  in  a  violent 
heat:  it  is  to  this  property  we  muft  afcribe  the  blueifli  tint 
always  aflumed  by  white  in  the  neighbourhood  of  the  blue. 
I  have  placed  exprefsly  on  purpofe,  in  the  fame  cafe,  a  white 
piece  clofe  to  a  blue  one,  and  found  that  the  fide  of  the  white 
piece  next  the  blue  became  evidently  blueifh. 

The  blue  of  hard  porcelain,  deftined  for  what  is  called  the 
ground  for  a  great  heat  [les  fonds  au  grand  feii)^  is  fufed 
with  feld-fpar;  thatj  of  foft  porcelain  has  for  its  flux  filex, 
potaHi,  and  lead  :  it  is  not  volatilized  like  the  preceding,  but 
the  heat  it  experiences  is  very  inferior  to  that  of  hard  porce- 
lain. 

Thefe  colours,  when  previoufly  fufed,  do  not  change  at  all 
iii  the  application. 

Blues  on  glafs  exhibit  the  fame  phcenomerja  as  thofe  en 
oft  porcelain. 

Greens. 
The  greens  employed  in  painting  are  made  with  green  oxide 
of  copper,  or,  fometimes,  with  a  mixture  of  yellow  or  blue. 
They  mud  be  previ.ouOy  fufed  with  their  flux,  otherwife  they 
will  become  blacky  but  after  this  firft  fufion  they  no  longer 
change, 
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They  cannot  ftand  a  ftrong  heat,  as  it  would  make  them 
difappear  entirely.  Green  grounds  for  a  ftrong  heat  are  com- 
pofcd  with  the  oxides  of  cobalt  and  nickel,  Ijut  a  brownilh 
green  only  is  obtained. 

Blueidi  greens  called  ceUftial  hlues^  which  were  formerly 
colours  very  much  in  vogue,  can  be  applied  only  upon  foft 
porcelain;  on  hard  porcelain  they  conftantly  become  fcaly, 
becaufe  poiafh  enters  into  their  compofition. 

Thele  greens  cannot  be  applied  on  glafs :  they  give  a  dirty 
colour.  To  obtain  a  green  on  glafs,  it  is  necefl'ary  to  put 
yellow  on  one  fide,  and  blue,  more  or  lefs  pale,  on  the  other. 
This  colour  mav  be  made  alfo  by  a  mixture  of  blue  with 
yellow  oxide  of  iron.  I  hope  to  obtain  from  oxide  of  chrome 
a  direct  green  colour.  The  trials  Ihave  made  give  me  reafon 
to  hope  for  fuccefs.  Pure  chromate  of  lead,  which  I  applied 
to  porcelain  in-  a  ftrong  heat,  gave  me  a  prcUy  beautiful 
green  of  great  inienfiiy  and  very  fixed. 

B'ljtres  and  KuJJets. 

Thefe  are  obtained  by  mixtures  in  different  proportions  of 
manc^anefe,  brown  oxide  of  copper,  and  oxide  of  iron  from 
ombre  earth.  Thev  are  alfo  previoully  fufed  with  their  flux, 
fo  thatlhey  do  not  change  in  any  manner  on  foft  porcelain, 
as  lead  has  not  the  fame  aclion  on  oxide  of  manganefe  as  on 
that  of  iron,  as  I  afTiired  myfelf  by  an  experiment  fimilar  ta 
that  already  mentioned. 

This  colour  fades  very  fpeedily  on  glafs. 

Rullet  grounds  in  a  great  heat,  known  under  the  name  of 
tortolfe-Jhcll  grounds,  are  maile  in  the  fame  manner.  Their 
flux  is  fcld-fpar :  no  titanium  enters  into  their  compofuion, 
thouah  faid  lb  in  all  printed  works.  Titanium  wasnoiivnown 
at  the  manufa6lorv  of  Sevres  when  I  arrived  there.  I  treated 
this  fingular  metal  in  various  ways,  and  never  obtained  but 
grounds  ot  a  pale  dirty  yellow^  and  very  variable  in  its  tone^ 

Bliichs. 

Blacks  are  the  colours  moft  difficult  to  be  obtained  very 
beautiful.  No  metallic  oxide  gives  alone  a  beautiful  black. 
Manganefe  is  that  which  approaches  nearcft  to  it.  Iron  gives 
an  opake,  dull,  cloudy  black,  which  changes  very  eafilv  to 
red :  the  colour-makers,  therefore,  to  obtain  a  black  which 
thev  could  not  hope  for  from  the  heft  theorift,  have  tmited 
feveral  metallic  oxides  which  feparately  do  not  cive  black, 
and  have  obtained  a  very  beautiful  coluurj  which,  however, 
is  liable  to  become  fcalv  and  dull. 
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Thefe  oxides  are  thofe  of  manganefe,  the  brown  oxides  of 
copper,  and  a  little  of  the  oxide  of  cobalt.  The  gray  is  ob- 
tained by  fuppreiling  the  copper,  and  increafing  tne  dofe  of 
the  flux. 

The  manufactory  of  Sevres  is  the  onlv  one  which  has  hi- 
therto produced  beautiful  blacks  in  a  itrong  heat.  This  is 
owing  rather  to  the  quality  of  its  palte  than  to  any  peculiar 
proceiles,  fince  it  does  not  conceal  ihem.  It  is  by  darkening 
the  blue  by  the  oxides  of  nianganefe  and  iron  that  they  are 
able  in  that  manufactory  to  obtain  very  brilliant  blacks. 

Having  here  made  known  the  principles  of  the  fabrication 
of  each  principal  colour,  it  may  be  readily  conceived  that 
by  mixing  theft-  colours  together  all  the  fliades  poliible  may 
be  obtained.  It  is  evident  alfo  that  care  in  the  preparation, 
choice  in  the  raw  materials,  and  a  juft  proportion  of  dofes, 
niuft  produce  in  the  refults  differences  very  fenlible  to  an  eye 
accuftomed  to  painting.  A  mere  knowledge  of  the  compoli- 
tion  of  the  colours  Joes  not  jrive  the  talent  of  executing  them 
well. 

In  recapitulatins:  the  fa6ls  above  mentioned,  to  prefent 
them  under  another  general  point  of  view,  it  is  feen  : 

ill,  That  among  colours  generally  employed  on  hard 
porcelain  one  only  is  fufceptible  of  changing,  viz.  carmine, 
and  the  tints  into  which  it  enters:  that  its  place  may  be 
fupplied  by  the  reds  of  iron,  and  that  no  colour  then  changes. 

I  have  prefented  to  the  Inititute  a  head  not  baked,  exe- 
cuted according  to  this  method  ;  and  the  painting  of  two 
rofes,  that  of  the  one  baked,  and  that  of  the  other  not  baked. 
It  has  been  feen  that  there  was  no  difference  between  them. 

2d,  That  among  the  colours  for  foft  porcelain  and  enamel, 
feveral  change  in  a  confiderable  degree.  Thefe  are  princi- 
pally the  reds  of  gold  and  iron,  the  yellows,  the  greens,  the 
browns.  They  have  not  been  replaced  by  others,  becaufe 
this  kind  of  painting  has  beei<  aimolt  abandoned. 

3d,  Thit  fevtral  o^  the  colours  on  glais  change  alfo-  by 
acquiring  complete  tranfparency.  Thefe  in  particular  are 
the  yellows  and  greens. 

4th,  That  it  is  neither  bv  calcining  the  colours  in  a  higher 
degree,  nor  previoully  fufing  them,  as  fuppofed  by  fome, 
that  they  are  prevented  from  changing^  tince  thefe  means 
really  alter  the  changiiifj  colours,  and  produce  no  etlecl  on 
iTie  reii.  The  change  which  feveral  colours  experience  on 
foft  porcelain  and  on  slafs  does  not  then  depend  on  the  na- 
ture of  their  compofition,  but  rather  on  that  of  the  body  oa 
which  they  are  anplied. 
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.  Confcqucnlly,  by  fuppreflin^  from  ide  colours  of  hard 
porcelain  llie  carmine  of  gold,  which  i^s  not  indifpen  ahly 
ncctflarx',  we  fliall  have  a  feries  of  colours  which  do  not 
change,  and  which  will  he  abfolutely  fimilar  lo  ihofc  prc- 
fentcd  to  the  Inftitute  in  the  year  6. 

IV.  Memoir  on  Tubes  roidered  harmonious  by  Hydrogen  Gas. 
Read  before  the  Socidj  of  Phjjics  and  Natural  Hijicry  of 
Geneva^  by  G.  Delarive,  Ex-Prefident  of  the  Rryal 
Society  of  Edinburgh,  and  Member  of  the  Medical  Col- 
leges of  London  arid  Geneva  *. 

J.N  a  former  fitting,  our  learned  colleague  prof  {Tor  P16let 
communicated  to  the  fociety  a  feries  of  refcarches  on  tubes 
rendered  harmonious  bv  means  of  hydrogen  gas,  and  ex- 
plained the  different  mufical  phjenomena  to  which  thcfe 
tubes  give  birth.  He  pointed  out  the  influence  of  the  U  ngth 
of  the  tube;  of  its  breadth,  and  of  the  place  where  the  gas 
is  burnt;  and  explained  the  nature  of  the  founds  produced. 
In  regard  to  the  caufe  of  the  found,  he  offered  only  conjec- 
tures:  as  his  labour  was  not  dire(?l:ed  to  that  objeft,  it  is 
under  thi-  point  of  view  that  I  have  refumed  it. 

ProfclTor  Brugnatclli,  in  my  opinion,  is  the  firfl  perfon 
who  publiflied  the  experiment;  which  1  fliall  endeavour  to 
explain.  It  had  been  in^  ented  by  a  German  :  I  fliall  here 
give  a  view  of  the  principal  circumflcinces  attending  it. 

If  a  current  of  inflameci  hydrogen  gas  be  introduced  into  a 
tube  the  lubftance  of  which  is  elafiic  and  fonorous,  fuch  as 
glafs,  metal,  drv  wood,  Sec,  this  tube,  after  the  interval  of 
fome  feconds,  will  emit  a  harmonic  found  :  if  it  be  open  at 
both  extremities,  the  found  will  be  ftrong  and  full.  The  ex- 
periment may,  however,  fuccecd  with  a  tube  clofed  herme- 
tically at  one  end,  provided  its  diameter  be  fo  large  as  to  ad- 
mit of  a  circulation  of  thcatmofpheric  air  in  fufficicnt  quantity 
to  maintain  the  combuftion  of  the  ga?.  The  conditions  ef- 
fentially  nccefiary  for  this  purpofe  arc :  ifl, 'ihat  the  fiib- 
ftance  of  the  tube  be  elaftic,  proper  for  producing  an  echo; 
that  is  to  fav,  for  reflc£ling  the  undulations  which  proceed 
from  the  fonorous  point :  a  tube  of  paper  or  paflcboard  will 
emit  no  found.  2d,  The  flame  mufl  be  produced  by  a  cur- 
rent of  hydrogen  gas.  An  inflamed  jet  of  the  vapour  of  fpirit 
of  wine  or  ether,  a  lighted  taper.  Sec.  are  incapable  of  making 
the  tube  emit  any  found. 

*  From  the  jo.iinii/ de  P/jy/ijue,  Fruftidor,  an.  10. 
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Let  us  now  examine  what  takes  place  in  this  experiment. 
There  mult  be  a  certain  poin^,  which  may  be  called  the  /o- 
norous  point;  it  i^  at  tliis  ooint  that  ihe  vibrations  which 
c  )uinianicate  to  the  air  an  undulatorv  motion  are  produced, 
Tiiii  point  is  the  place  of  combultion ;  for  by  changing:  the 
polnion  of  that  place  the  founds  may  be  varied,  as  ^i.  Piclet 
proved  Dy  a  feries  of  experiments.  This  gentleman  obic'-ved 
alfo  in  that  point,  by  means  of  the  fmoke  with  which  be 
filled  the  tube,  a  continual  fucceflion  of  vibrations.  Thele  vi- 
brations give  birth  to  undulations,  svhich  are  propair^iteu  with 
a  known  and  determined  velocity,  and,  Itriking  tl)e  iidcs  vof 
the  tube,  are  refietled  with  the  fame  velocity  as  thai  wiih 
which  they  reached  them.  When  the  di fiance  o*  the  fides  of 
the  tube  is  fach  that  the  reflet'-iions  backwards  and  forwards 
are  ifochronous  with  the  vibrations  natural  to  the  fonortir.s 
caufe,  the  found  increafes  in  intenfity,  and  l>ecomes  mu(i- 
cally  appreciable.  It  appears  alfo  that  the  reflecSfed  undula- 
tions re-a<^.l  on  the  primitive  vibrations  produced  in  the  place 
of  combuftion,  and  render  them  harmonically  regular  with 
them  ;  for  a  certain  fi^ace  of  time  is  almo(t  always  necefl'ary 
before  the  in'iruincnr  has  acquired  a  regular  and  full  lound : 
the  tone  of  the  lube  will  be  higher  or  lower  accordius;  to  the 
greater  or  Id's  number  of  undulations  which  take  place  ia  a 
given  time. 

There  is  another  eflential  fa6l  to  be  obferved  in  the  expe- 
riment which  we  here  examine  :  the  temperature  of  the  co- 
lumn of  air  is  not  the  fame  throughout  its  whole  leUijth.  At 
the  fonorous  point,  that  is  to  fay,  the  place  of  coml;u{tion, 
the  temperature  is  exceedingly  high  ;  it  is  fuch,  that  the  ex- 
tremity of  the  aperture  of  the  gTafs  through  which  the  hy- 
drogen gas  iflues  is  conftantly  in  a  Hate  of  incandcfcence : 
if  an  inflamed  jet  of  the  vapour  of  fpirit  of  wine  or  ether  be 
fubftituted  for  a  current  of  hydrogen  gas,  the  heat  is  vifibly 
weaker.  According  to  fome  experiments  it  appears  probable 
alfo  that  the  temperature  of  the  chamber  where  the  experi- 
ment is  made,  and  the  purity  of  the  air  in  the  chamber,  may 
have  fome  influence  on  the  refult. 

The  objeft  of  my  refearches  was  to  difcover  the  caufe  of 
thefc  phenomena,  and  how,  and  by  what  means,  thefe  fono- 
rous vibrations  are  produced.  During  the  combultion  of  hy- 
drogen gas,  it  is  well  known  that  there  is  a  produdion  of 
water,  and  this  water  appears  under  the  form  of  vapours. 
The  place  of  the  combultion  btiuii  at  a  high  temperature, 
thefe  vapours  mufl  acquire  a  large  volume;  but,  coming  nn- 
mediately  into  contaft  with  air  lefs  heated,  ihcir  volunie"mu{l 
be  rapidly  diminifhed.  A  vacuum  therefore  mull  be  formed, 
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into  which  the  air  rufties  to  be  repelled  by  the  new  vapour?, 
that  contrail  in  their  turn.  I?  it  from  this  alternate  motion, 
produced  by  the  great  cxpanfion  and  iublequent  contraction 
of  the  vapours,  that  the  fonorous  vibrations  refult  *  ? 

Such  were  the  conjectures  which  might  be  formed  on  the 
probable  caufe  of  this  pha^nomenon,  when  I  accidentally 
met  with  a  fatl?l  which  appeared  to  me  to  give  them  foms 
weight. 

I  had  a  thermometer  tube  al)out  a  line  in  diameter,  at  the 
extremity  of  which  a  fmall  bulb  was  blown.  In  this  bulb 
■was  a  drop  of  water,  which  I  wiflicd  to  expel :  for  this  pur- 
poi'e  I  expofed  the  bulb  fevcral  timus  to  the  flame  of  a  fpirit- 
of-wine  lamp.  I  was  agreeably  furpriled  to  hear  the  tube 
emit  a  harmonious  found. 

To  repeat  this  experimer\t  with  fuccefs,  the  tube  employed 
muft  be  from  i  to  2  or  3  lines  in  diameter:  its  length  may 
be  about  from  3  to  4  or  5  inches :  it  mufi:  have  blown  at  one 
of  its  extremitie^j  a  bulb  the  dian>eter  of  which  is  about  triple 
that  of  the  lube.  It  is  not  necelfi^rv  that  it  fhould  be  regular. 
It  even  appears  that,  if  it  were  a  little  flatted,  the  found 
emitted  would  be  higher.  Into  this  bulb  introduce  a  little 
quantity  of  water  or  mercurv,  and  then  expofe  it  to  a  flrong 
heat :  that  of  a  common  fpirit-of-wine  lau)p  will,  in  general, 
be  fufiicient;  but  the  (lame  muft  be  large  and  flrong  when 
the  operation  is  performed  with  a  large  tube.  After  the  bulb 
has  been  cxpofcd  for  fome  moments  to  the  heat,  it  will  emit 
a  found,     'j'ubes  of  a  large  diameter  produce  a  found  lower 

*  It  appears  to  me  probable  that  the  found  produced  by  the  air  which 
rulhes  into  the  vacuum  is  more  intenfe  than  that  which  refults  from  an 
cxpanfive  force.  The  dreadful  noife  occalioned  by  the  detonation  of  bub- 
bles of  hydrogen  gas  and  oxygen  is  well  known,  and  yet  the  lighted  ob- 
je£ls  which  furround  the  vdiel  arc  not  even  sgitated  by  it;  whence  we  may 
conclude  that  this  phenomenon  is  produced  by  the  fuddcn  vacuum  refult- 
ing  from  the  dettrudtion  of  the  gas.  The  detonation  of  an  inflammable 
gas  piftol  is  much  ftrongcr  than  that  of  the  air-gun,  though  the  effeft  is 
Jefs  coniidcrable ;  probably  becaufe  in  the  piftol  a  vacuum  fucceeds  the 
firft  expanfive  force.  Every  body  is  acquainted  with  that  children's  play- 
thing calkd  t!:e  humming  top.  It  confifts  of  a  hollow  fphcre  with  aa 
aperture  at  the  circun-.f.rence,  which  being  mads;  to  turn  rapidly  on  its 
axis  pj-oduces  a  very  ftrong  humming  noife.  What  is  the  caule  of  this 
roife  ?  The  fame,  m  my  opinion,  as  that  above  mentioned  :  the  centri- 
fugal force  expels  the  air  from  the  fplicre  through  us  aperture ;  a  kind  of 
vacuum  js  formed  in  it,  the  exterior  air  continually  tends  to  enter  it,  and 
is  immediately  repelled,  and  hence  a  feries  of  ibnorous  ofcillations.  — The 

AUTHOK. 

The  effefi  here  fpoken  of  fccms  rather  to  arifc  fiom  the  velocity  with 
which  the  edge  or  lip  of  the  orifice  meets  the  air  ;  for  the  fame  found  may 
be  produced  by  diredting  a  ftream  of  air  againft  tiw  lip  when  the  top  is 
ftatioaary. — Edit. 
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than  ot-hers.  The  fize  of  the  bulb  appears  to  me  alfo  to  con- 
tribute towards  the  fame  effect.  The  found  will  be  perma- 
nent for  lome  moments;  it  will  then  gradually  decreafe,  and 
at  length  will  entirely  ceafe.  By  futiering  the  ajoparatus  to 
cool,  and  taking  care  to  make  the  liquid  condcnfed  along 
the  fides  of  the  tube  todefcend  into  the  bulb,  the  experiment 
may  be  repeated  as  often  as  may  be  thought  proper. 

Such  is  the  experiment  by  means  of  which,  in  mv  opi- 
nion, the  phasnomenon  of  the  harmonious  tubes  may  be  ex- 
plained in  a  latisfaiilory  manner.  Let  us  now  examine  what 
takes  place  in  tubes  with  a  bulb,  and  what  are  the  efiential 
conditions  neceifary  to  make  them  emit  a  found,  and  let  iis 
endeavour  to  difcover  the  caufe  of  this  found.  We  fiiall  then 
compare  them  with  the  tubes  employed  with  hydrogen  gas, 
and  fliall  examine  in  what  thefe  two  inftruments  refemble 
each  other  in  the  etfe6ts  thev  produce,  the  difll'rcnces  they 
exhibit  under  the  fame  relations,  and  the  caufes  of  thefe  dif- 
ferences. 

The  eiTential  conditions  neceifary  to  make  tubes  with  a 
bulb  refound  are:  ift,  That  the  velfel  has  a  bulb  :  I  was 
never  able  to  excite  fonorous  vibrations  in  a  tube  fimply 
clofed  at  one  of  its  extremities.  2d,  This  bulb  muft  con- 
tain an  evaporable  liquid  :  water  fucceeds  very  well ;  but  it  is 
attended  with  the  diladvantage  of  forming  in  the  tube,  when 
it  palfcs  from  the  ftate  of  vapour  to  the  liquid  ftate,  a  fmall 
drop  which  often  obftrnfts  it  enlirelv,  and,  fometimes,  falling 
on  the  heated  part  of  the  glafs,  occafions  a  rupture.  Mercury 
is  not  attended  with  the  fame  defeat :  I  was  never  able  to  pro- 
duce founds  with  ether,  fpirit  of  wine,  or  concentrated  ful- 
phuric  acid.  The  quantity  of  liquid  contained  in  the  bulb 
is  not  a  matter  of  indifference  ;  it  muft  be  as  fmall  as  poffi- 
bie:  if  tiiere  be  too  much,  the  tube  becomes  filled  with  va- 
pours, which  completely  expel  the  air  from  it,  and,heatin2;  it 
every  vvhere  in  an  uniform  manner,  it  no  longer  emits  any 
found.  Th.e  third  elfenlial  condition  is  the  application  of  a 
ftrong  heat  to  the  bulb  while  the  reft  of  the  tube  remains 
cold  ;  for,  if  there  be  not  a  very  ftriking  difference  of  tempe- 
rature between  the  bulb  and  the  tube,  there  will  be  no  fonorous 
effecf.  In  thetlaft  place,  the  prefence  of  atmofpheric  air 
is  indifpenlably  necellary  :  it  it  be  entirely  expelled,  no  effe»St 
can  be  produced.  In  all  the  periods  of  the  experiment  it 
will  be  found  that  the  vapour  fills  onlv  a  certain  portion  of 
the  infirument,  and  that  it  aUvavs  contains  air.  I  made 
feveral  trials  to  determine  exactly  the  fpace  occupied  bv  the 
vapour  at  the  moment  when  the  found  is  heard  ;  and  I  have 
found  that,  in  fmall  tubes  at  leaft,  this  fpace  is  fomewhat  lefs 
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tlian  the  volume  of  the  bulb.  To  determine  it,  I  fhut  with 
in y  finger  the  orifice  of  the  tube  :  at  the  moment  when  it 
beoan  to  found,  I  immerfed  the  orifice  in  inercurv,  removed 
niv  finger,  and  left  the  apparatus  to  cool.  The  vapour  be- 
came condenfed;  and  I  could  judge,  by  the  quantity  of  mer- 
cury which  the  prelfure  of  the  atmolpheric  air  made  to  afcenJ 
in  the  tube,  the  fpace  which  the  vapour  had  occupied. 

Such  are  the  four  conditions  cltcntially  neceflary  for  ob- 
taining founds  :  a  bulb  at  the  extremity  of  the  tube;  the 
prcfence  of  a  very  fnial!  quantity  of  water  or  mercury  in  the 
bulb;  the  application  of  a  (Irong  heat  to  the  bulb  while  the 
reft  of  the  tube  remains  cold;  and,  in  the  la(l  place,  the 
fimultaneous  prefence  in  the  apparatus  of  vapour  and  atnio- 
fpheric  air.  It  is  not  necelTary  to  add,  that  the  orifice  of  the 
tube  mull  alwavs  be  open.  Let  us  now  examine  w  hat  may 
be  the  caufe  of  the  found.  I  wiihed  firll  to  afcertain  whe- 
ther any  chemical  dccompofiiion  oi  the  liquid  employed  took 
place.  For  this  purpofe  1  took  a  tube  of  fuch  a  length  that 
the  liquid  might  be  entirely  condenfed  in  it.  I  weighed  it 
carefully  before  I  made  the  experiment :  I  then  made  it  emit 
founds,  and  found,  after  producing  this  efledl  feveral  times, 
that  its  weight  had  neither  increaled  nor  dccreafed  ;  whence 
I  concluded  that  caloric  produces  no  chemical  efle^l  on  the 
liquid,  and  that  the  latter  merely  undergoes  fucceflive  eva- 
poratifMi  and  eondenfation.  Is  it  to  this  evaporation,  then, 
of  the  liquid,  and  its  eondenfation,  that  the  founds  ought  to 
be  afcribcd  ?  At  firll  I  believed  that  this  queliion  might  be 
anfwercd  in  the  affirmative  ;  but  the  following  confideraiions 
made  me  change  my  opinion :  1  firll  obferved  that  there 
miirht  be  a  fucceflive  evaporation  and  eondenfation,  without 
the^tubc  emitting  any  found,  on  applying  to  the  bulb  a  fuffi- 
cient  heat,  but  Tefs  intcnfe  than  that  neceflary  for  making 
the  tube  found.  Secondly,  in  making  the  experiment  with 
a  drop  of  water,  I  conftantly  found  that  the  moment  when  the 
apparatus  began  to  enter  into  a<Slion  was  that  when  the  whole 
of  the  water  was  evaporated,  and,  confequently,  when  the 
heat  acled  on  the  vapour  :  if  a  fingle  atom  of  liquid  remained 
in  the  bulb,  the  tube  was  mute.  From  this  fact  I  conclude 
that  the  found  is  produced  by  the  adion  of  the  caloric  on 
the  vapour,  and  the  reacStion  of  the  latter  on  the  almofphcric 
air.  The  followinsi;  is  the  manner  in  which  I  conceive  that 
this  phasnomenon  Takes  place :  The  vapour  contained  in  the 
bulb  receives,  by  an  addition  of  caloric  conveyed  to  it  from 
every  part  in  a  large  quantity,  an  increafe  of  volume  and  of 
elaftieity ;  it  proceeds  with  force  from  the  bulb  to  the  tube, 
and  expels  the  air  contained  in  it  j  but  this  air  and  the  iide* 
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of  the  tube  take  from  it,  at  the  moment  of  contaft,  a  portion 
of  the  caloric,  its  vokime  decreafes,  at  the  fame  inftant  a 
vacuum  takes  place,  and  the  air  refumes  its  primitive  fpnce. 
A  new  addition  of  caloric  rellores  to  the  vapour  its  whole 
elafticity,  a  part  of  which  it  foon  lofes  in  the  fame  manner. 
This  is  a  confequence  of  the  ofcillations  of  that  nature  which 
give  to  the  air  an  undulatory  movement.  The  undulations 
refle^led  bv  the  fides  of  the  tube  become  fonorous  and  ap- 
preciable when  they  are  ifochronous  with  the  ofcillations 
produced  by  the  caufe  I  have  indicated.  From  fome  tubes 
it  is  impodible  to  produce  any  found  :  in  thefe  I  am  of  opi- 
nion that  the  reflefted  undulations  cannot  harmonize  with 
the  primitive  ofcillations,  and  that  the  one  deftroy  the  other. 
In  tubes  with  bulbs,  the  found,  after  a  certain  time,  becomes 
weaker,  and  at  length  ceafes.  This  may  be  explained  by  the 
propagation  of  heat  along  the  fides.  When  the  bulb  is  very 
warm,  and  the  tube  cold,  the  vapour  which  rifes  from  the 
bulb  fuddenly  lofes  a  part  of  its  volume,  and  the  ofcillations 
thus  produced  are  ftrong  and  frequent;  but  when  the  tube 
has  acquired  a  certain  degree  of  heat,  the  vapour  gradually 
decreafes  in  volume  by  palling  from  a  very  hot  temperature 
into  a  place  k-fs  warm  indeed,  but  which,  however,  has  a 
fufficient  deoree  of  heat  to  make  the  ofcillations,  which  be- 
come weaker  and  fainter,  to  ceafe  at  length  entirely.  That 
fuch  is  the  caufe  of  ihe  ceffation  of  the  found  may  be  proved 
by  applying  a  ftrong  heat  to  the  part  of  the  tube  already 
heated,  maintaining  at  the  fame  time  the  fame  degree  of 
heat  under  the  bulb  :  by  thefe  means  the  limits  of  the  tem- 
peratures are  a^ain  very  abrupt,  and  the  found  will  be  repro- 
duced in  its  full  force.  It  may  be  readily  conceived  that  the 
fubftance  of  the  tube  muft  be  fome  matter  a  non-condu6lor 
of  heat :  glafs,  therefore,  is  preferable. 

Let  us  now  compare  the  apparatus  of  a  tube  having  a  bulb 
with  thofe  tubes  in  which  hydrogen  gas  is  employed.  In 
the  latter  we  have  every  thing  neceflary  for  the  produdlion  of 
found,  a  vapour  very  hot,  and  confeqnently  highly  elaftic; 
for,  as  already  obferved,  the  place  of  the  combultion  is  at  fo 
liigh  a  temperature  that  the  beak  of  the  glafs  is  conftantly 
red.  This  hot  a*nd  elaftic  vapour,  at  the  moment  of  its  pro- 
duction, is  in  conta<Sl  with  the  cold  air,  which  enters  the 
tube  at  the  bottom  and  ifiiies  at  the  top;  its  volume  muft 
then  decreafe  a  moment  after  it  has  touched  that  cold  air : 
new  hot  vapours  fucceed  the  former,  and  contra6l  in  their 
turn.  This  alteriiate  e.xpanfion  and  contraclion  gives  birth 
to  the  undulatory  movement  of  the  air,  and  fonorous  undula- 
•  ions.  .  . 
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\Vc  liavc  already  fccn  that  an  inflameJ  jet  of  fpirit  of  wlnft 
or  of  ellier  cannot  make  the  tube  found.  This  is  a  new 
proof  of  what  I  have  advanced,  that  to  i)roduce  found  there 
niuft  be  a  great  dilVercnce  between  the  temperature  of  the 
vapour  and  that  of  the  furrounding  air.  In  this  cafe  there 
is  a  fucceflive  formation  and  condenfation  of  vapour,  for  the 
water  dreams  along  the  fides  of  the  tube;  but  the  place  of 
combudion  has  a  mucii  inferior  dcQ;ree  of  heat  to  what  it  has 
"uhen  hydrogen  gas  is  burnt,  and  confequcntly  the  vapour 
produced  has  lefs  heat  as  well  as  lefs  elafticity.  This  cafe  is 
analogous  to  that  already  mentioned,  when  we  faid  that  afuc- 
ceffive  evaporation  and  condenfation  of  the  liquid  might  be 
produced  in  a  tube  having  a  bulb,  without  any  fonorous  ef- 
fetSls,  by  expof.ng  the  bulb  to  a  certain  (lei»;ree  of  heat,  but 
lefs  intenfe  than  that  neceffarv  for  making  the  tube  emit  a 
found.  We  fiiould  not  be  furprifed  if  lefs  heat  were  produced 
by  the  combuftion  of  fpirit  of  wine,  or  ether,  than  by  that  of 
hydrogen  gas,  when  it  i?  confidered  that  in  the  latter  cafe 
all  the  caloric  contained  in  this  gas,  and  in  the  oxygen  of  the 
atmofpheric  air  confumcd,  becomes  fenfible  heat,  and  unites 
itfelf  entirely  with  the  vapour  produced.  On  the  other  hand, 
in  the  combuftion  of  an  inflammable  fubftance,  fuch  as  fpirit 
of  wine,  we  have  only  the  caloric  of  the  o.wgen  confumed, 
rendered  fenfible,.  and  which  is  in  a  great  meafure  abforbed 
by  the  formation  of  carbonic  acid  gas,  fo  that  it  is  only  the 
excefs  which  joins  the  vapour.  It  is  therefore  not  aflonitliing 
that  we  have  not  heat  fufficient  to  give  to  this  vapour  all  the 
elafticity  necefl'ary  for  the  produ6lion  of  found  :  the  prefence 
of  the  carbonic  acid  gas  refulting  from  tlie  conibuftion  may 
alfo  be  an  obftacle  to  the  fonorous  vibrations. 

In  tubes  employed  with  hydrogen  gas,  the  found  is  much 
ftronger  than  in  thofe  having  bulbs :  befides,  in  the  former 
it  is  permanent,  in  the  latter  it  continues  only  a  few  mo- 
ments. The  reafon  of  this  is  as  follows:  In  the  apparatus 
Vkiih  hydrogen  gas  the  tube  is  open  at  both  extremities,  con- 
fequenl.lv  there  is  formed  a  current  of  frcfli  air,  whicli  enters 
at  the  bottom  and  iftues  at  the  top ;  this  current  of  air  fweep- 
ing  along  v/ith  the  hot  and  elaftic  vapours  receives  their  im- 
pulfe,  and,  by  taking  from  them  a  portion*of  caloric,  dimi- 
iiiflies  their  volume  :  wc  find  here,  therefore,  the  moft  eO'en- 
tial  condition  for  the  produAion  of  an  intenfe  and  permanent 
found,  viz.  a  great  difference  between  the  temperature  of  the 
air  and  that  of  the  vapour;  and  this  difference  always  remains 
the  fame  by  the  continual  renovation  of  the  air ;  but  this 
does  not  take  place  in  tubes  with  bulbs,  and  therefore  the 
found  they  emit  is  weaker  and  of  fliorler  duration. 

From 
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From  thl?  principle,  that  the  great  difference  loetween  the 
temperature  of  the  vapour  and  air  is  necelTary  for  the  pro- 
duction of  found,  it  may  be  eafily  conceived  that  every  thing 
which  tends  to  augment  the  heat  of  tKe  current  of  air,  and 
to  diminifh  that  produced  by  the  combuftion  of  the  gas,  will 
tend  alfo  to  weaken  or  even  to  annihilate  the  found  of  the 
tube:  but  thefe  two  circumftances  are  unitfd  in  a  v^ann 
chamber  filled  with  people  :  the  current  of  air,  inftead  of 
being  cool,  is  hot,  and  the  quantity  of  oxygen  being  there 
lefs,  the  heat  produced  will  be  of  lefs  ftrength.  It  needs 
therefore  excite  no  aftonifhment,  that  in  fuch  chambers  the 
experiment  does  not  always  lucceed. 

Brugnatelii  produced  founds  in  tubes  merely  by  the  corn- 
bullion  of  phofphorus.  Some  philofophcrs,  conceiving  that 
the  fonorous  etfeiSts  were  owing  in  a  peculiar  manner  to  the 
hydrogen  gas,  have  been  induced  to  inter  the  prelence  of  that 
fubftance  m  phofphorus.  From  what  has  been  faid,  is  it  not 
more  fimpje  to  explain  this  ph^enomenon  by  the  production 
of  the  phofphorous  acid  under  the  form  of  vapours,  whicli 
receive  a  great  degree  of  clallicity  from  the  caloric  difengaged. 
during  the  combuftion,  and  the  volume  of  which  is  foon  di- 
mini(hed  by  the  contact  of  the  cold  air?  We  find  there  the 
alternate  expanfion  and  contraction  ncceffary  for  communi- 
cating to  the  air  the  uadulalory  motion  proper  for  producing 
founds. 

Such  are  the  few  obfervatlons  I  have  had  an  opportunity 
of  making  on  harmonious  lubes  j  I  hope  they  will  prove  iu 
fome  meafure  interefting  to  thofe  particularly  engaged  with 
this  branch  of  philofophy,  and  that  they  will  contribute  to- 
wards making  them  pay  attention  to  this  curious  fact  hitherto 
ne2le<5led. 


V.  On  Painting.     By  Mr.  E.  DaveS;,  Puinier. 

Essay  V. 
On  Inveniion. 

Then,  bold  Invention,  al!  thv  powers  difiufe. 

Of  ail  thy  fifters  thou  the  ncbleit  mufe  ; 

Tlitt  ev'ry  art,  thcc  ev'ry  g-ace  infpires. 
Thee  Phcebus  fiils  with  all  his  bii_^hteft  fires. 

Mason's  Fresn'OY. 

VV  E  {l]ould  never  forget  that  the  value  of  every  art  arifes 
from  the  degree  of  mental  capacity  requifite  to  its  production, 
aud  the  deg'ree  of  inftruiition  or  pleafure  refulting  therefrom. 
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Hence  invention  is  juitlv  ranked  as  the  firfl.  ihd  mod  noMe 
part  of  the  art;  by  it  \vc  ditiinguiOi  the  j)liil()ropher  from  the 
mere  painter,  for  he  whofe  powers  arc  coufuicd  to  imiiation 
deferve?  no  better  name. 

Invention  not  only  relates  to  the  way  in  which  the  artift 
tells  the  iton,',  but,  in  a  higher  fenfe,  rcfjnires  the  aid  of 
fuch  probable  incivlvnts  as  mav  contribuiL*  to  its  further  illuf- 
tration.  Raphael,  in  his  Paul  at  Lyfira,  has  finely  con- 
trived to  fliovv  the  miracle  wrought,  by  making  one  of  the 
fnortators,  full  of  wonder  and  aftonifhment,  lihing  up  the 
drapery  to  examine  the  limbs  that  have  acquired  their  proper 
lliape.  N.  Pouflin,  to  convey  an  idea  of  the  fize  of  Poly- 
phemus, has  placed  him  on  the  diftant  mountains,  and,  by 
intcrpoiing  a  gredt  medium  of  air,  has  feparated  him  from 
the  fiir-ires  of  the  fame  lize  on  the  fore-ground,  and  thereby 
produced  a  gigantic  cffetl  that  bcgoars  all  defcription.  Fiarry, 
in  his  picture  of  Elvfium,  has  reprefented  fpiritual  beings 
conduAing  the  earth,  thereby  indicating  that  the  world  is 
governed  by  a  fupremc  intelligence'^. 

The  laws  that  govern  hifiorical  painting  are  not  confined 
to  it,  but  extend  to  everv  other  fpecies  of  compofiiion  :  hence 
it  becomes  the  moft  noble  part  of  the  art,  and  from  which 
all  the  others  are  but  as  fo  manv  branches.  It  not  only  re- 
quires a  thorongh  knowledge  of  the  human  figure,  but  its 
attire,  with  lauiilcape,  architeclure.  Sec.;  fo  that  we  may 
juftly  term  ii  the  only  univerfal  part  of  the  art. 

Some  men,  who  term  themfelves  ariifts,  move  in  an  orbit 
fo  confined  tliat  their  motions  are  fcarcely  difcernible  without 
the  aid  of  fome  ft  rone;  magnifier.  Unfortunately  for  the  arts, 
the  tiifler  meets  witfi  the  moftfuccefs;  perhaps  the  higher 
parts  of  the  art  are  not  fo  immediately  within  the  reach  of 
the  capaeitv  of  the  common  obfervcr  :  like  jewels,  their  in- 
trinfic  value  is  known  but  to  few.  Sir  JoHiua  juftly  ob- 
ferves,  "  that  the  loweft  ftyle  will  be  the  moft  popular,  as  it 
/alls  within  thti  compafs  of  ignorance  itfelf ;  and  the  vulgar 
vill  always  be  plcaled  with  what  is  natural,  in  the  confined 
and  mifundcrltood  ftnfe  of  the  word."  AVifdom  is  rather 
an  unprulilable  comniodity ;  for  \ve  too  often  find  in  life  the 

*  Tlie  above  is  one  of  a  Tories  of  piftures  prefcrved  in  the  great  room 
of  ihc  Society  of  Arts  in  the  Adclpiii.  In  thofe  pidlures  tlic  nrtift  may 
be  fdicl  to  iiave  inveiUc-tJ-his  fu->je£ts  altogether,  and  h-s  fo  conne£tcd  tliem 
as  to  il'.uftrate  that  grcJt  nni<rai  truth,  "  that  the  attf.inment  cf  happincfs, 
individual  as  v.ell  as  pubHr.  depends  on  the  cuhivation  of  the  liiiir.an  fa- 
culties." They  exhibit  a  Hne  I'vftem  of  ethics,  at  tl'c  lame  time  that  rliey 
exprefs,  in  a  moft  determined  and  niafter'y  wny,  the  beauty  and  adviin- 
tages  ol  leii;iil?.tioii. 

moft: 
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tiioft  loftlorant  tlic  mofl  fuccefsfulj  and  the  mod  fuccefsful 
Ihc  nioft  honoured. 

The  great  artifts  of  former  times  did  not  only  praftife 
}ii(lory,  but  portrait,  nay  even  landfcape,  and  often  excelled 
in  architecture  :  then  it  \Vas  that  one  good  work  was  enough 
to  infure  a  man  fuccefs  and  fortune,  while  now  twenty  hafty 
ones  will  fcarcely  furniili  him  bread.  Little  and  poor  fpirits 
have  formerly  iiiade  them  fcparate  {Indies,  and  their  inability 
difqualilied  them  from  teaching  on  a  more  liberal  and  exten- 
sive fcale,  and  now  the  pra6lice  of  many  is  infignificant  and 
contemptible. 

Man  loves  himfelf,  and  of  courfe  is  intcrefted  in  whatever 
relates  thereto:  hence  the  great  end  of  painting  fhould  be, 
recording  a6lions  of  great  pcrlonal  patience,  futferance,  or 
heroifm ;  but,  above  all,  embodying  fome  important  moral 
truth  for  the  edification  of  mankind. 

Some  lofiy  theme  let  judgment  firft  fupply, 
Supremely  fraught  with  grace  and  mLijcfty; 
For  fancy  copious,  free  to  ev'ry  ch^rni 
That  lines  can  circumlcribc,  or  coiuurs  warm  : 
Still  happier  if  that  artful  tlicme  diipenl'e 
A  poignant  moral  and  inftrudlive  lenfe. 

INIaso.v's  Fkesnoy- 

That  part  of  painting  termed  the  ornamental  may  pleafc 
and  dehght;  but  he  who  in  his  works  combines  fublimity  with 
fentiment,  mav  be  juftlv  laid  to  have  reached  one  of  the 
higheft  points  of  human  felicity,  and  does  an  honour  to  the 
ignorant  bv  raifing  them  from  their  own  native  infignificancc 
to  rank  with  the  highell  order  of  earthly  beings; 

The  dulleft  genius  cannot  fail 

To  find  the  moral  of  my  tale  : 

That  the  diftinguifh'd  part  of  men, 

With  compafs,  pencil,  iword,  or  pen, 

Should  in  life's  vifit  leave  their  name,  * 

In  characters  which  mav  proclaim, 

That  they  with  ardour  firove  to  raife 

At  once  their  arts  and  country's  praifc.  PmoR. 

In  the  choice  of  our  fubjetSl  we  (hould  prefer  thofe  heft 
known,  and,  if  pofllble,  fuch  a  one  as  may  carry  with  it  a 
general  inierert.  As  a  poet,  Milton  was  particularly  happy  in 
his  Faradife  Loft;  it  is  not  the  deftruolion  of  a  citv,  or  the 
•conduA  of  a  colony,  but  the  fate  of  worlds,  which  involved 
the  happinefs  of  mankind  at  large.  The  Greek  and  Roman 
-hiftory  with  their  fables,  aHo  the  hiftory  of  our  own  nation, 
and  the  works  of  our  beft  poets,  furnilh  infinite  matter  for 
ftudy,  a-s  well  as  thofe  grand  and  fublime  fubje^ts  that  occur 
in  the  Old  and  New  Teltament.-     ■ 
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But  in  our  choice  from  the  above,  or  <inv  other  work,  we 
arc  nut  bound,  hke  cattle,  to  follow  a  leader;  the  fubjetfts 
unhandled  are  endlefs ;  thofe  in  tiie  Bible  abound  from  the 
moft  limplc  paftorai  to  fuch  as  are  in  the  higheft  degree  fub- 
linie.  Befides,  by  exerting  a  proper  degree  of  independence 
we  fhall  not  only  be  left  free  to  atSl,  but  thereby  ftand  the 
Cjroater  chance  to  give  our  works  the  charatler  of  originality. 
What  could  be  more  mortifying  than  to  have  it  faid  that  the 
heft  part  of  our  picture  was  pitifully  ftolen  from  another  ? 
This  would  render  us  like  the  poor  animal  when  llripped  of  his 
borrowed  clothes,  in  which  he  looked  fo  formidable,  when  be- 
hold he  proved  a  mere  afs  !  Such  a  condu6l  cannot  be  juftified 
by  any  example  found  in  a  great  mafter,  whatever  proofs  he 
had  given  of  his  powers  of  invention,  and  it  would  be  equally 
unpardonable  in  an  artitl  of  lefs  celebrity.  Nothing  can  be 
fo  contemptible  as  that  poornefs  of  fpirit  that  goes  limping 
after  another,  crawling  over  objefts  like  a  flug,  and  leaving 
nothing  but  flime  behind:  he  never  can  be  great  that  docs  not 
greatly  dare.  The  mind,  afting  from  its  own  impulfe,  will 
energize  with  more  vigour  than  it  poflibly  could  by  feeing 
objedts  through  the  medium  of  another's  feelings.  He  who 
imitates  the  manner  of  another  debafes  himfelf,  by  giving 
his  company  to  the  fervant  v^hen  the  miftrefs  is  ready  to  en- 
tertain him. 

Prints  and  drawings  are  ufeful  to  pleafe  the  eye  or  enrich 
our  thoughts,  or,  by  having  them  before  us,  to  keep  up  the 
fervour  ot  the  mind  while  employed  on  fimilar  works  of  our 
own :  then  it  is  we  may  catch  a  grace  from  a  figure,  a  grand 
or  beautiful  caft  of  drapery,  or  a  thought  that  may  give  energy 
or  brilliancy  to  our  own,  and  that  without  copying.  Collec- 
tions of  good  prints  are  highly  valuable  to  the  artift;  they 
add  a  noblenefs  to  his  conceptions,  and  raife  and  warm  his 
imagination  :  fo  do  fine  defcriptions  in  hillory  and  poetry. 
The  prints  after  Raphael,  M.  Angelo,  and  the  Caracci,  will 
afford  a  fund  of  entertainment  and  inftrudion;  and  fine  in- 
flanccs  of  forms  in  the  back-grounds  of  Titian  and  Paul  Vero- 
nefe  will  be  found  with  occafional  good  compofition.  Kubens's 
prints  bv  JjoKwert  will  be  highly  worthy  attention,  as  well 
as  thofe  after  the  mofl  celebrated  French  and  Briiiili  artiftj. 

We  fliould  be  careful  not  to  fuffer  our  purfuits  to  be  interr 
rupted  by  vulgar  opinions  or  prejudices,  but  purfueour  (tudies 
full  of  the  convi6lion,  "  that  patience  and  perl'everance  will 
lead  to  perfection."  Nothing  can  be  more  abfurd  than  to 
imagine  one  perfon  too  lively  for  fuch  a  (ludy,  another  too 
grave,  or  a  third  too  fober  or  honell  for  a  genius :  the  ta£t  is, 
if  we  fuffer  the  opinions  of  others  to  affedt  our  cljoice  or  over- 
power 
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power  our  refolves,  we  refign  ourfelves  up  to  the  mod  iguo- 
mininus  flavery,  by  giving  up  the  right  of  regulating  our 
own  lives.  When  we  have  arrived  at  this  part  of  the  art, 
we  mart  place  fome  confidence  in  our  own  fkill,  otherwife 
we  {jjall  be  liable  to  perpetual  embarraffment  from  the  va- 
rious opinions  of  others;  we  fliould  reft  fatisfied  if  our  works 
do  not  violate  any  principle  in  nature  or  rule  of  art.  He 
who  is  doubtful  of  his  own  abilities  will  derive  little  advan- 
tage from  the  remarks  of  others,  and  the  refult  of  his  inquiry 
will  produce  a  mafs  of  crude  and  independent  hints^  that  can- 
not poflibly  be  reconciled,  or  collected  into  one  point.  A 
proper  confidence  is  necclVary ;  he  cannot  hope  to  fucceed, 
who,  before  he  begins,  doubts  if  his  abilities  be  equal  to  the 
undertaking. 

As  it  is  the  great  end  of  art  to  ftrike  the  imagination,  when 
we  have  made  choice  of  a  fubjecl  that  is  lofty,  grand,  or 
beautiful,  we  muft  be  careful  that  it  does  not  fuffer  in  our 
hands  by  the  introduction  of  poor  or  mean  thoughts,  u^lv, 
infignificant,  or  common-place  obje6ls.  Baflan,  whatever 
fubje(3:  he  chofe,  reprefented  it  by  the  peafants  of  his  own 
country;  which  deprived  it  of  every  merit  but  fuch  as  de- 
pended on  colour  and  effect.  How  oppofite  the  conduct  of 
Raphael  in  the  Cartoons  1  who,  knowing  how  much  was  ex- 
pected from  thofe  who  practifed  the  great  ftyle,  has  infufed 
all  the  noblenefs  he  was  mafter  of  into  his  apoltles,  notwith- 
Itanding  hiltory  furnifhes  no  authority  for  fo  doing.  As  we 
caimot  make  our  hero  talk  greatly,  we  mult  make  him  appear 
capable  of  great  actions,  by  adding  all  the  externals  of  dio;_ 
nity  and  grandeur  correfpondent  to  high  feniiment  and  jjreat 
action;  a  power  which  all  men  wlOi,  but  i'ew  attain. 

As  it  is  in  our  power,  fo  it  is  our  dutv,  to  produce  that 
unity  which  nature  does  not  always  do.  Thornfon  has  finely 
heightened  the  death  of  Amelia  by  the  thunder-ftorm.  A 
murder  perpetrated  in  a  gloomy  day,  or  at  night,  will  affect 
our  feelings  more  ftrongly  than  in  a  broad  flaring  licht. 

Events  become  more  compa6t,  and  of  courle  more  inte- 
reftiud^,  by  making  the  inanimate  fcenes  of  nature  more  dread- 
ful or  lovclv,  or  by  adding  a  more  fubliuie  caft  to  the  human 
countenance. 

Though  many  things  in  nature  and  art  exceed  expectation, 
yet  nothing  fenfible  has  the  power  to  exceed  or  even  equal 
the  capacity  of  thought :  it  is  from  this  power  of  the  mind 
the  artift  derives  his  advantage.  Mountains  may  be  ima- 
gined loftier  or  more  pifturefque,  lakes  more  extenfive  and 
i'lfar,  rivcr'^  more  rapid  or  How,  rocks  more  vaft  dnd  wild, 
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caverns  more  gloomy,  ruins  more  inajefuc:,  and  the  wliole 
face  of  nature  clreircd  in  fun  or  fliade  as  bell  fuits  our  pur- 
pofe,  while  we  may  render  ihc  human  figure  more  beautiful 
or  grand. 

llie  painter  of  hiftorv,  like  the  hiftorian,  reprcfents  the 
ei'cnty  not  the  man,  which  is  the  province  of  the  portrait- 
painter  and  biographer. 

The  Dutch  have  treated  hiftory  under  circumftances  fo 
pxirely  local,  that  Chrift  has  appeared  in  the  Itorm  in  a  com- 
mon (ilhing-boat  with  the  tri-coloured  flag  flyinfr;  and  Da- 
lila  cutting  a  lock  from  a  huge  black  peruke  ot  the  end  of 
tlie  17th  century. 

Two  advantages  refult  from  going  to  remote  hiftory  for 
our  fubjefts :  one  is,  it  becomes  more  venerable  3  another  is, 
tiiat  the  inaccuracies  of  cojiinne  are  not  fo  eafily  perceived. 

The  two  divifions  of  hiitory  generally  rank  under  the  grand 
ftyle,  and  what  sir  Jofluia  terms  the  ornamental,  but  which 
from  its  delighting  in  variety  is  better  dcfcribed  bv  the  word 
pdiirefqne,  which   is  oftener  applied,  and  not  of  io  dcbafing 
a  nature.     The   pieturefque  is  founded  on  an  union  of  the 
regular  and  irregular,  the  grand   or  Ample,  or  the   regular 
only  :  for  inftance,  the  arch  of  a  bridge  which  is  uniform  is 
fmiplc  and  grand,  but  being  broken  it  becomes  irregular  or 
pi6lurefque  :  decorations  of  ivy  have  a  fimilar  effeft.    A  head 
and  body  feen  in  front,  with  the  hair  flowing  uniformly  on 
each  fide,  as  we  fometimes  fee  in  the  portraits  of  Georgionc 
and  Titian,  is  grand  :  incline  the  head,  and  vary  the  hair  on 
one  fide,  it  changes  its  character  to  the  pi£lurcfquc.     Similar 
groups,  nay,  even  fingle  figures,  perfectly  alike,  often  cha- 
racterize the  higheft  fimplieity  of  compofition,  as  in  fome  of 
Raphael's  pictures,  and  of  which  there  is  a  fine  inftance  by 
Titian  in  the  church  of  the  Friars  of  St.  Francis  at  Venice ; 
an  etchincr  of  which,   by  Le  Febre,   is  in  every  one's  hand. 
Poufiin  {bowed  it  in  his  landfcape^,  in  his  buildings,  and 
in  the  llraight  and  parallel  Items  and  uniform  foliage  of  his 
trees.     The  piflurefque,  on  the  contrary,  is  feen  in  the  con- 
trafted  groups  of  Rubens ;  the  crofting  and  winding  of  the 
ftems,  irregular  foliage  of  trees,  and  in  broken  buildings ;  hut 
iver  accompanitd  ivith  a  heciulifvl  choice;  for,  as  before  ob- 
ferved,  if  the  pl6lurefque  was  to  be  feparatcd  from  the  beauti- 
ful :  there  w  ould  be  nothing  left  worthy  the  dignity  of  painting. 
The  grand  Ityle  requires  the  greateft  fimphcily  of  conduct : 
the  rejeclion  of  all  things  little  is  nccefi'ary  to  its  completion, 
not  onlv  as  to  difpofition,  ibrni,  the  minutias  of  colour  and 
effeCl,  but  to  the  total  difregard  of  all  the  trickery  of  penciling  : 

above 
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above  all,  if  our  fubjed  is  lofty,  we  muft  be  careful  not  to 
admit  any  thought  that  is  trifling  or  mean  ;  a  fault  many  of 
the  old  mafters  are  not  entirely  free  from. 

The  drapery  fliould  partake  of  the  fame  ^reat  charafter: 
all  the  minute  parts  niuft  be  rejected,  the  folds  Ihould  be 
broad  and  limple,  polil-fs  an  eafy  communication,  and  grace- 
fully follow  each  other  as  by  chance. 

The  application  of  thofe  ftyles  niufl  depend  on  the  nature 
of  the  fubjcft  all  together;  the  choice  of  the  Roman  fchool 
required  a  fimplicity  of  condu6l  which  mull  necelfarily  ruii 
throun;h  the  whole  picture.  The  fubjeds  of  the  Cartons 
would  fufFer  bv  a  deftruilion  of  the  unity,  from  changing  the 
charafter  of  any  part :  the  unaffcclcd  compofition,  folemnity 
of  colour,  the  broad  and  funple  fol'ds  of  the  drapery,  form  a 
whole  that  would  be  deltroyed  by  attaching  fliowy  colour,  or 
changing  the  character  of  the  compofition  or  drapery  to  the 
piClurefque.  But  fportive  fcenes,  fea(ts,  proceffions,  and 
marriage  ceremonies,  fuch  as  were  principally  chofen  by  the 
Venetians,  perfe6llv  agree  with  that  pifturefque  effect  arifing 
from  fplendour  of  colour,  oppofition  of  light  and  fhade,  con- 
traft,  and  variety  of  draperies. 

This  charafter  appears  to  arife  (as  before  obferved)  out  of 
the  very  nature  of  the  fubjeft.  Who  that  wiflied  to  repre- 
fent  an  alTaflination  would  introduce  fplendid  colours,  or 
great  vivacity  of  light?  On  the  contrary,  would  he  not  ra- 
ther nfe  fad  and  folemn  ones,  with  darknefs,  obfcurity,  and 
great  depth  ? 

What  has  reduced  the  Venetian  fchool  is  want  of  ex- 
preffion.  Paul  Veronofe,  in  his  pi<il:ure  of  Mary  Magdalen 
anointing  the  feet  of  Jefus,  has  made  it  a  mere  eating-match 
of  Venetian  fenators;  and  Tintoret,  in  his  JNiarriage  at  Cana, 
has  made  the  company  fcarcciy  notice  the  miracle  of  turning 
the  water  iiito  wine. 

True  hidory  fliould  never  have  its  gravity  difturbed  by  any 
improbable  or  impofiible  circumftance.  What  can  be  moie 
abl'urd  than  Raphael's  flying  apolilcs  in  the  Aitila,  the  an- 
gels in  the  battle  of  Coiiltantine,  or  St.  Ctcilia  in  the  fame 
pi(l-l:ure  with  St.  Paul,  St.  .John,  St.  Auguflin,  and  Marv 
Magdalen  ?  The  fame  artiCt  in  the  School  of  Athens  has 
confounded  all  the  circumltances  of  time  and  place.  Eow 
unlike  is  the  conduct  of  a  great  modern  artilt,  who,  in  bring- 
ing together  a  number  of  great  characters  that  lived  at  re- 
mote periods  from  each  other,  has  wifely  placed  them  in 
Elyfiiim  ?  In  the  piclure  bv  Titian,  in  the  church  of  St. 
Francis  iu  Venice  (formerly  alluded  to),  we  find  the  Virgin 
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and  Child,  St.  Peter,  Si.  l-Vancis,  and  Venetian  fenators,  ta 
ihe  entire  deftru6tion  of  chronologv. 

Thofc  who  choofe  to  exert  their  fancy  had  better  invent 
their  fubject  altogether,  jmd  not  falfify  a  facl  by  going  to 
true  hillory,  where  invention  can  never  juliifv  the  introduc- 
tion of  allegoric  fiction.  It  detrafts  from  the  merit  ot  Con- 
flanline  as  a  conqueror,  bv  brinffine  the  hoft  of  heaven  to 
his  aid  :  without  it  we  may  fuppofe  he  could  not  have  over- 
come his  more  powerful  partner  in  the  empire.  But  the 
highefl:  joke  is  to  find  Heliodorus  plundering  the  temple  of 
Jerufaleni  (as  related  in  the  feeond  book  of  iViaccabces),  and 
pope  Julius  prefent  as  a  fpeiSlator, 

I  loCe  my  patience,  and  [  own  it  foo, 

When  works  are  cenfur'd  not  aB  bad,  hut  new  j 

While,  if  our  elders  break  all  rearon's  laws, 

Thefe  fools  demand  not  psrdon,  but  applaufe.  PoPE. 

Without  racking  our  invention  for  fables  above  the  com- 
prehenfion  of  the  vulgar,  there  are  many  tine  moral  (lories 
for  the  practice  of  thofe  who  can  afiord  the  time  and  expenfe 
iieceflary  to  their  completion  ;  fuch  as  the  patient  retignation 
of  that  flrlt  of  mortal  men,  Socrates,  at  his  death  ;  Curtius 
leaping  into  the  gulf;  the  Decii  devoting  themfelves  for 
their  country  ;  the  hidden  reverie  of  fortune  in  Marius  at  the 
ruins  of  Carthage;  the  folly  of  Candaules  in  expofing  his 
wife's  beauty  to  his  friend  Gyges  ;  the  defire  of  fame  in  Caefar 
weeping  before  the  ftatuc  of  Alexander ;  the  virtue  of  Pho- 
cion  in  rcfufing  the  bribes  of  Alexander  ;  and  the  piety  of 
tineas  in  preferving  his  father  from  the  flames  of  Trov; 
with  numberlefs  others  that  muft  occur  to  every  one's  recoU 
leftion. 

The  Florentine  and  Roman  fehools  have  feizcd  on  the  mofl 
prominent  parts  of  the  arts,  and,  having  perfected  them,  left 
but  little  to  do  for  thofe  who  followed  bevond  embellirtiing ; 
whatever  was  ftrong  and  forcible  they  feized  in  their  mighty 
grafp  ;  hence  thofe  who  have  fucceeded  them  as  they  po-. 
lilhed  have  loft  vigour  and  expreiTion.  The  Caracci  at- 
tempted it,  and  with  fome  of  their  fcholars  were  often  fuc- 
cefsful,  and  for  dignity  and  exprefilon  r;mked  next  after  the 
above  great  fehools.  The  Venetians  appear  feareely  to  have 
thought  of  it  in  the  rich  buftle  of  their  pictures.  Rubens 
among  the  P'leminos  ranks  Hrft  :  and  when  the  Dutch  at- 
tempted at  exprellion  it  was  alwavs  low  and  vulgar;  Rem- 
brandt was  luch,  with  a  defperatc  bad  choice  of  figure. 
Raphael  for  exnrefhon  juftlv  ranks  before  any  other  painter, 
of  which  there  are  fine  examples  at  hand  in  the  Cartons  at 
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Windfor  caftle,  and  which  by  the  firfl:  judges  are  ranked 
among  the  beft  of  his  works,  if  not  the  very  beft.  They 
are  unqueftionably  preferable  to  any  of  his  piftures  in  the 
Vatican,  for  purity  of  invention  and  hiftoric  truth.  His 
eafel  pi6lures  are  generally  poor. 

By  expreilion  we  do  not  confine  oiirfelves  to  the  face 
merely,  but  to  the  jultnefs  of  the  general  a6lion.  That  ex- 
preffion  is  juftiv  placed  at  the  head  of  the  art  is  evident  from, 
its  difficulty,  for  to  exp^efs  well  we  muft  in  oiirfelves  feel  the 
paflion  we  with  to  reprefent.  He  who  wilhes  to  wrin<z;  an- 
other's heart  with  angui(h  mufl  feel  as  exquifitely  himfelf : 
hence  the  neceffiiy  of  recurring  to  nature,  and  not  depend- 
ing on  the  feclinps  of  another,  as  the  niannerid  ever  muft. 
We  ihall  obtain  but  little  advantage  in  this  inftance  from  a 
model  :  we  mud  therefore  recur  to  ourfelves;  and  in  fo  doing 
the  looking-glafs  will  become  our  beft  friend :  for,  as  Pope 
obferves. 

They  beft  (hall  paint  them  vho  can  feel  them  moft. 

The  paflions,  as  they  are  called,  by  Le  Brun  are  over- 
charged, fo  much  fo  as  to  have  become  caricatures.  There 
is  no  iayintT  down  rules  for  what  muft  ever  depend  on  the 
feelings.  Next  to  nature,  the  antique  heads  of  the  Laocoon, 
the  dying  Alexander,  the  Niobes,  and  many  others,  will  be 
well  worth  conlulting :  but  expreflion  muft  be  general;  we 
ice  agony  in  the  fingers  and  toes  of  the  Laocoon  as  rong 
as  in  the  f;\ce.  Domenichino  and  Pouflin  were  great  in  ex- 
preilion ;  but,  as  before  obferved,  Raphael  is  the  firft  mo- 
dern. 

It  would  be  an  unpardonable  neglect  to  overlook  a  work 
of  Britifh  art,  that  for  expreftion  would  difpute  precedence 
with  the  beft  of  the  Roman  fchool.  Where  (hall  we  fee  pa- 
ternal defpair  reprelenied  with  more  force  and  truth  than  in 
fir  Jolhua  Reynolds's  count  Ugolino,  or  the  horrors  of  death 
pronounced  in  a  more  determined  and  mafterlv  manner  than 
in  the  children  ?  We  need  fav  no  more  :  Sw^eetnefs  and  Truth 
were  his  handmaids ;  and  when  he  died  the  Graces  would  no 
longer  remain  on  the  earth.  Where  encouragement  has 
been  oftered,  the  Britidi  artifts  have  done  their  duty:  in 
portrait  and  landfcape  they  equal,  if  not  exceed,  the  beft; 
and  in  hiftory  fome  works  have  appeared  honourable  in  the 
higheft  degree  to  the  nation.  They  will  be  futficient  to  fhow 
to  pofterity  the  powers  of  the  art  in  the  time  we  live:  a  few 
good  works  are  enough,  perhaps,  in  an  ungrateful  age*. 

*  I  am  juilified  in  ufino;  the  words  ungrateful  age,  bv  the  Ihamefui 
acgleft  Ibown  at  the  fale  of  Mackiin's  piftures  by  Britilh  artifts.     Art, 

C  4  hke 
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If  wc  wifh  to  know  much,  we  inull  fee  m.mv  things  of  9 
kind,  thai  by  comparing  them  we  mav  acquire  a  m(ire  per- 
fetfl  idea  of  tlie  thing  than  the  real  object  Cvmveys;  and  thofe 
ideas  we  are  bound  to  improve  till  we  underftand  the  true 
principles  of  general  nature,  or  unaccompanied  with  chofe 
peculiarities  that  mark  the  defecls  of  the  individuals  in  each 
fpecles. 

When  we  have  determined  on  a  fubictft,  we  muft  with  aU 
due  expedition  make  a  (ketcli  of  the  principal  pcrfons  con- 
cerned in  the  event,  or  whatever  confiitutes  the  feature  of 
the  pidture,  without  regard  to  drcfs  or  any  of  the  led'er  in- 
cident?, as  much  of  the  fire  and  fpirit  of  the  actions,  ai 
well  as  the  grandeur  of  the  whole,  depends  on  the  firft 
imprcffion.  We  muft  then  do  by  our  Iketch  as  Virgil  faid 
lie  did  by  his  works,  "  lick  them  into  fJiape;"  for,  as  the 
firft  part  depeiids  on  the  imagination,  fo  the  fecond  is  the  re- 
fult  of  judgment ;  we  are  then  to  prune  or  add  till  the  whole 
comes  into  perfect  ordonnance,  choofing  fuch  objects  as  are 
ftrikingly  noble  or  beautiful,  and  adding  fuch  acceflTory  cir- 
cumftances  as  may  beft  contribute  to  illuftrate  the  ftory. 
In  our  pro^refs  with  the  Iketch  we  mav  add  a  fecond  or  third, 
group,  fettle  the  drefles  and  the  back-trround,  whether  land- 
fcape  or  architecture,  the  difpofition  ol"  the  malTes,  and  com-, 
plete  the  whole  by  flightiv  tinting  it. 

We  arc  bound  to  preferve  a  whole  throughout  our  work, 
as  well  as  an  unity  of  time  and  place:  we  fliould  therefore 
avoid  every  thing  local ;  even  a  well-known  face  or  figure 
deftroys  intercft,  by  rendering  the  work  familiar. 

LairelTc  whimfically  defcribes  a  picture  of  the  deluge, 
painted  by  an  artift  of  his  time,  as  made  up  of  abfur- 
dities.  Among  other  things  jumbled  together  is  "  the 
grave  of  Mahomet,  rolls  of  Virginia  tobacco,  a  cardinal's 
cap,  a  child  in  a  gocart,  pickled  herrings^  a  fm.utch-pot  and; 
pencils,  all  the  toys  from  a  Nuremberg  toy-fliop,  the  re- 
cords of  the  imperial  chamber  at  Spire,"  and,  to  crown  the 
whole,  "  the  Vatican,"  and  the  artift's  own  dear  felf  *'  fit- 
tino;  on  the  fore-o;round  flcetehins  everv  thina;  after  the  life.'* 
The  man  muft  be  tgnorant  indeed  who  could  be  guiliy  of 

like  beauty,  having  once  withered,  can  never  he  reftorcd.  Conftantinc, 
vith  ail  hib  wealth  and  power,  could  not  retufcitatc  it,  hut  was  obliged 
to  rcb  antient  Rome  to  adorn  his  new  city-  Roufc,  countrymen,  route  !■ 
you  will  add  to  your  own  immortality,  and  give  vigour  to  the  labours  of 
the  artift,  by  encouraging  the  noble  walk  of  hiftory  painting.  How  re- 
nowned have  the  popes  Julius  and  Leo,  with  the  Mtuici,  become  from 
fo  doing  !  The  preknt  opportunity  loft  may  never  be  regained.  Why 
fljould  we  not  contend  for  the  empire  of  wifdon\  as  well  as  of  tbc  fea? 

fuch 
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fuch  grofs  errors.  Aa  artift  pofleffing  common  fenfe  will 
never  aft  fo  ablardly  as  to  mix  in  the  fame  pi6lure  things  au^ 
lique  and  modern;  an  error  common  among  the  Veneaan, 
FlemiHi,  and  Dutch  mafters.     " 

If  the  fubjecl  we  mean  to  handle  lies  in  Egvpt,  Athens, 
or  Rome,  let  us  endeavour  to  tranfport  ourfelves  tliiiher  by 
the  warmth  and  activity  of  our  imagination,  and,  by  remov- 
ino-  every  thing  local,  lead  the  fpeftator  through  the  delight- 
fur  and  magical  mazes  of  fcience,  fo  that  he  may  a6lually 
imagine  the  fcene  tranfaftintr  before  his  eves. 


VI.  Extracl  if  a  Memoir  ora  Argental  ]\Tercury,  Read 
he  fore  the  French  National  Injlitufej  by  C.  Cordiek^ 
JZngineer  of  i\Unes  *, 

JL  HE  mineral  called  formerly  native  amalgam  of  filver, 
;ind  which  fince  the  labours  of  C.  Haiiy  is  now  known  under 
the  name  of  argental  mercury^  is  one  of  thofe  natural  me- 
tallic combinations,  the  mineralogical  and  chemical  pro- 
perties of  which  had  been  the  Icall  perfe6lly  defcribed  and 
examined.  It  is  however  probable  that  an  accurate  know- 
ledge of  this  fpecics  would  have  been  obtained,  had  not  its 
great  rarity  prevented  chemifts  from  iacrificing  the  only  fpe- 
cimens  of  it  which  they  poffcired  in  order  to  fubjecl  them  to 
complete  exauiination.  The  places  where  argental  mercury 
is  found  are  the  mines  of  Rofenar  in  Hungary, thofe  of  Morf- 
feldt  in  the  ci-dcvant  Palatinate,  now  the  department  of 
IMont-Tonnerre,  and  particularly  thofe  of  Mufchel-LanvHbero^ 
in  the  fame  CQuntr\' :  thefe  are  the  only  mines  by  wliich  it 
has  been  hitherto  furniflied. 

Though  this  mineral  is  at  prefent  too  rare  to  be  the  obje6l 
of  the  labours  of  tiie  miner,  it  will  be  feen  that  it  deferves  the 
attention  of  the  mineralogill,  and  to  make  a  figure  amono- 
the  molt  remarkable  of  the  metallic  fpecies, 

Argental  mercurv  is  found  alwavs  difleminated  throu<^hout 
the  mafs  of  the  veins,  fometimes  in  verv  thin  leaves  which 
fill  up  the  fiffurcs,  fometimes  in  fniall  cryltals  totally  ensafcd 
\\\  the  matrix,  or  entirely  infulated  in  the  cavities. 

This  mineral  fubttance  has  the  colour  and  refplendenee  of 
filver  or  poli(hed  tin,  or  rather  more  frequently  of  liquid 
mercury,  becaufe  it  almoft  always  retains  at  its  furface  a  thin 
ftratum  of  the  laft  mentioned  metal. 

Its  recrular  forms  are  the  dodecaedral-rhoraboidal,  and  all 
Us  modifications. 

*  From  the  Journal  des  Mijies,  No.  Cy. 
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The  fmall  lamclloeform  leaves  of  argcntal  mercury  are  for 
the  moft  part  bent,  and  iullow  the  untlulations  of  the  rock  to 
which  they  are  applied.  Their  furfacc  is  generally  fmooth 
and  polirtietl,  but  much  lefji  than  that  of  its  ciyftals.  This 
metal  is  eafily  fcratched  1)\  a  piece  of  (harp-pointed  ftcel.  By 
fcraping  it  lofes  alnioll  all  its  fplcndour,  and  becomes  dull. 
When  rubbed  on  copper  it  leaves  a  white  metallic  trace.  It 
is  brittle  and  eafily  broken  :  its  confiftence  approaches  'o  that 
of  martial  pyrites.  Its  frafture  is  conchoid,  and  exhibits  no 
appearance  of  lamina;.  The  fragments  of  it  are  indeter- 
mJned,  with  very  obtufe  edges. 

Its  fpecific  c:ravity,  determined  from  a  mean  of  feveral  ex- 
periments, isi4'iJ9z;  argental  mercury  therefore,  next  to 
platina  and  gold,  is  the  heavieft  of  bodies.  \\'hen  this  mi- 
neral is  heated  at  the  blow-pipe,  the  mercurv  becomes  vola- 
tilized, and  a  fmall  button  of  lilver  may  be  eafily  obtained. 

The  varieties  of  the  regular  forms  are,  ift.  The  perte«St 
rhomboidal  dodccaedron  (fig.  i.  Plate  III).  The  incidence 
of  the  two  contiguous  faces  is  120  .  The  cryftals  not  being 
fufceptible  of  any  mechanical  divifion,  it  is  not  poflible  to 
know  precifciy  whether  this  folid  be  the  primitive  form  of 
argcntal  mercury,  as  is  probable,  and  as  we  (hall  fui)pofe  it 
to  be,  in  order  to  have  the  expre(rion  of  the  laws  of  decre- 
ment and  the  value  of  the  angles.  This  fuppofition  can  pro- 
duce no  error,  becaufe  the  refulis  of  the  calculation  may  be 
ea(ily  transferred,  fo  as  to  apply  them  to  the  o<Slaedron,  the 
tctraedron,  or  the  cube,  which  are  the  only  other  forms 
poflfible. 

2d,  The  dodccaedron  truncated  on  the  fix  folid  angles 
compofed  of  four  planes.  The  fix  new  fiices  are  produced  in 
virtue  of  a  decrement  by  one  row  :  thev  belong  to  the  cube, 
and  make  with  the  faces  of  the  primitive  form  angles  of  135°. 
According  to  the  ingenious  method  of  C.  Haiiy,  the  abridged 

expreflion  of  the   laws  of   decrement  which    produce   this 

I  1 
form  is  P  E. 

3d,  The  fame  as  the  preceding,  the  place  of  each  ridge  of 
which  is  fupplied  by  a  facet  making  im  angle  of  150"  with 
the  adjacent  primitive  face  :  thefe  new  facets  take  place  by  the 
fubtraction  of  a  row  of  moieculae  on  all  the  edges.     Its  ex- 

prefHon  is  P  B  E. 

4th,  The  dodecaedron  truncated  on  all  the  ridges  and  all 
the  folid  angles,  and  having  new  facets  on  the  edges  of  the 
truncatures  which  take  place  on  the  edges,  and  the  folid 
angles  compofed  of  four  planes.     This  form,  which  had  not 

been 
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been  before  obferved,  is  the  mod  complex  of  all  thofe  exhi- 
bited by  mineral  fubftances.  It  is  produced  by  the  interfec- 
tion  of  the  faces  which  belong  to  the  following  fix  kinds  of 
regular  or  fymmetric  folids,  viz.  the  cube,  the  oftaedron, 
the  rhomboidal  dodecaedron,  the  folid  with  24  trapezoidal 
facets,  the  folid  with  24  ifolceles  triangular  facets,  and  the 
folid  with  48  fcalene  triangular  facets.  The  con^.piete  cryflal 
is  terminated  by  I23  faces.     The  exprdfion  of  this  form, 

reprefented  fig.  2,  is  P  B  B  A  E  E. 
'    - 
The  incidence  of  the  faces  of  the  primitive  form  with 

thofe  of  the  odaedron  is  125-"'  15''52";  with  thofe  of  the  folid 
having  £?4  triangular  facets  is  153^  38'  4"  3  with  thofe  of  ths 
folid  having  48 laces  16°  ^-3,'  36". 

Hitherto  no  complete  anatomy  of  argental  mercury  has 
been  publiflied ;  mincralogifis  were  fatisfied  with  acquiring 
an  approximate  knowledge  of  its  compofition  from  fimple 
experiments :  it  was  therefore  of  importance  to  determine 
with  accuracy  the  elementary  principles  of  this  mineral,  and 
to  fix  the  proportions.  This  analyfis  was  attended  with  no 
kind  of  difficulty  *, 

Sixty  parts  of  this  mineral  were  expofed  in  a  crucible  to 
the  action  of  a  low  heat,  which  was  fucccffively  increafed, 
and  continued  as  long  as  was  neceflfary  to  volatilize  all  the 
mercury.  The  cryftals,  without  futfering  any  fenfible  lofs 
ot  volume,  were  changed  into  fpono;y  malTes,  which  to- 
wards the  end  of  the  operation  funk  down  and  united  into  a 
metallic  button  ;  the  weight  of  this  button  was  found  to  be 
16-5  parts,  from  which  it  was  concluded  that  the  weight  of 
the  mercury  volatilized  was  43'5. 

This  button  was  perfeftly  malleable,  and  had  all  the  ap- 
pearances of  the  pureft  filver.  To  afcertain  its  purity  it  was 
expofed  to  the  a6lion  of  nitric  acid  proved  by  nitrate  of  filver^ 
The  folution  was  efiefted  without  anv  refiduum. 

Oxvgenated  muriatic  acid  was  poured  into  the  folution, 
and  the  precipitate  of  muriate  of  fiber  was  collected  on  the 
filter.  The  liquor  tried  by  carbonate  of  potafii  furniflied  no 
precipitate :  the  filver  then  contained  no  foreign  metallic 
fubftance. 

In  regard  to  the  ftate  of  the  mercury  in  its  combination, 
it  is  certainlv  not  necedarv  to  prove  that  it  exifts  in  a  folid 
ilate.     To  be  convinced  of  it,  nothing  will  be  necelTary  but 

*  The  cryftals  fubje£\ed  to  analyfis  were  covered  with  a  ftratiim  of 
liquid  mercury,  which  was  removed  by  preffing  them  btlween  the  fingers 
in  fofc  wax, 
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to  confidcr,  fird,  that  it  forms  alninft  three  fourths  of  the 
whole  inafs ;  in  the  next  placu,  that  the  fpucific  dcnfity  of 
the  natural  conihination  not  only  furpafies,  by  a  great  deal, 
the  mean  fpecific  dcnfity  of  filver  and  liquid  mercury,  but 
alfo  that  it  is  much  more  confiderable  than  that  of  the  latter 
metal,  which  is  the  heavier  of  the  two.  'Ihe  fpecific  gravity 
indeed  of  (he  combination,  calculated  according  to  the  for- 
mula of  C.  IJaiiy,  would  be  only  12*5448,  fuppoiing  the 
mercury  liquid,  whereas  it  is  14"  1192;  that  of  the  mercury 
is  only '13 -5 68 1. 

A  hundred  parts  of  argental  mercun-,  folid  and 

crvftallifcd,  contain  then  of  folid  mercury  -  -      72*^ 
Silver  « 27-5 
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Two  other  trials,  made  indeed  with  quantities  lefs  confi- 
derable,  gave  abfolutely  the  fame  proportions. 

The  identity  of  the  refults  of  the  analyfis  of  this  mineral, 
its  peculiar  fpecific  gravity,  its  faculty  of  cryftallizing,  its 
confiftencej  and  all  the  other  mineralocical  chara£lcrs  be- 
lono^ino-  to  it,  evidently  prove  that  it  ought  to  be  confidcred 
as  a  real  chemical  combination,  poflefling  fixed  and  invari- 
able proportions,  and  that  it  is  wiih  prcjpriety  that  a  parti- 
cular fpecies  has  been  formed  of  it  in  the  niineralogical  no^ 
ri)enclature. 

It  mav  be  of  utility  to  remark  here  how  improper  the  de- 
nomination of  native  amalgam  was  to  denote  this  mineral 
fubftance.  The  name  fiill  employed  in  chemiftry  and  the 
arts  does  not  denote  a  folid  combination,  but  a  pafte-like 
mixture,  compofed  of  exceedingly  fmall  cryftals  of  argental 
mercury,  adhering  to  each  other  by  the  medium  of  a  certain 
quantity  of  liquid  mercury.  The  confidence  of  the  malTes 
of  anificlal  amalgam  is  even  very  variable ;  it  maybe  in- 
creafed  or  di  mini  (lied  at  pleafure,  fomciimes  by  adding  mer- 
cury, fometimes  by  taking  away  a  part  of  this  metal,  inter- 
pofed  by  means  of  a  proper  filter,  fuch  as  a  piece  of  Iham- 
moy  leather.  It  is  the  difficulty,  perhaps,  of  feparaiing 
entirely  the  excefs  of  mercury  in  the  folid  combination  that 
has  occafioned  a  belief  that  filver  and  mercury  may  be  com- 
bined in  all  proportions  :  this  opinion  fecms  to  be  as  un- 
founded as  that  in  confcqutnce  of  which  argil,  rendered 
ductile  by  the  means  of  water,  was  confidered  as  a  real 
combination,  the  proportions  of  which  might  be  indefinitely 
varied.  It  is  jiroper  to  add,  that  at  the  common  tempera- 
ture argcntal  mercury  is  always  pcrfcdly  folid,  and  befides 

that 
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that  It  is  infoluble  in  liquid  mercury :  this  has  been  afcer- 
tai^ed  by  experiment. 

An  exacl  knowledge  of  the  fpecific  denfity  of  argental 
niercurv,  as  well  as  of  the  proportions  of  its  two  component 
princip'es,  has  fiiggeltcd  the  idea  of  making  fome  refearches 
in  regard  to  the  denfity  of  folid  mercury.  Chemifts  have  fet 
out  with  the  luppofition  that  the  moleculae  of  the  t>vo  tnetals 
experience  no  dilatation  nor  penetration  in  combining ; 
knowing  the  fpecific  gravity  of  filver  =  10*4743,  that  of 
argental  mercury  =  14*  11 92,  and  the  ratio  of  the  two 
nietals  -,\,  it  will  be  found  that  the  fpecific  gravity  of  folid 
mercury  ought  to  be  16*2662.  In  the  cafe  of  there  being  a 
penetration  of  moleculae,as  is  probable,  the  real  denfity  ■would 
be  fomewhat  lefs :  on  the  other  hand,  if  there  be  dilatation, 
it  will  be  found  to  be  more  confiderable.  In  a  word,  this 
approximative  refnlt  ought  the  lefs  to  be  negkcled,  as  it  is 
probable  that  it  will  be  always  very  difficult  to  attain  dirc^ly 
to  an  eftimation  perfe6lly  exact. 


\'II.      "ExlraSl  of  a  Notice,  read  in  the  French  National  In-' 
Jiitute,   on  a  7ie~j.'  Variety  of  Epidote.     jB>' Champeaux 
and  Cress  AC,  Engineers  of  Mines  *, 
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H  E  fubflance  which  forms  the  object  of  this  notice  was 
found  in  the  primitive  chain  which  traverfes  the  country  of 
the  Grifons,  and  unites  the  mountains  of  St.  Gothard  to 
thofe  of  the  Tyrol. 

It  has  always  been  found  united  to  a  variety  of  red  garnet,, 
which  Sauffure  has  defcribed  f  as  a  particular  fpecies  under 
the  name  of  hyacinth  de  Diffcntis.  To  complete  the  defcrip- 
tion  of  this  fpecies,  he  gives  a  Ihort  defcription  of  the  fub- 
Ilance  which  forms  the  fubje£l  of  this  article,  and  he  gives 
it  the  name  of  phrenite,  becaufe  he  thought  he  could  diflin- 
gui(h  in  it  characters  which  brought  it  near  to  the  phrenite 
of  Oifans. 

In  this  defcription  we  fliall  follow  the  method  adopted  by 
profeflbr  Haiiy. 

Efential  CharaSIer, 

Dlvifible  in  a  direction  parallel  to  the  planes  of  a  right 
rhomboidal  prifm,  which  form  with  each  otlier  angles  of 
114'' 37' and  65"  23'. 

*  From  the  Journal  <hs  }■  lines.  No.  67. 
f- Voyage  dans  les  Alpes,  §  igci. 
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Phyjical  CharaBers. 

Spcctfc  gravity  3 '3739.  This  characler  was  proved  on  the 
pared  tragmcnts  that  could  be  procured. 

Hardnefs.  It  cafily  fcratches  glafs ;  it  is  with  difficulty 
fcratched  by  quartz  ;  llrikts  fire  with  fteel. 

Tranfparcncy.     Pellucid  on  the  edges. 

Colour.     Bright  gray. 

UleQ.rlc'ity .  None  by  heat  j  acquires  none  by  long  con* 
tinned  fri(i;\ion. 

Geometric  Chara&ers, 

Primitive  form.  A  right  prifm  with  rhonibal  bafes; 
inclination  of  the  planes  M  and  T  of  the  prifm  (fijr.  3, 
Plate  III.)  1 14°  37' and  65°  23',  The  divifions  parallel  to 
the  planes  are  generally  very  clofe ;  the  laminae  are  feldom 
obferved  in  the  direiStion  of  the  bafcs. 

Stni£lurc.  Very  fenfibly  lamellar:  the  natural  joinings 
feem  to  be  fomewhat  clofer  in  one  direction  than  in  another. 

FraBure.  Conchoid,  fliining,  with  fmall  cavities:  it 
takes  place  only  in  one  diretlion,  that  of  the  bafes;  in  that 
of  the  planes  of  the  prifm  nothing  is  obtained  but  laminae, 
which  maiiifeft  the  ftru6lure. 

Chemical  CbaraSters, 

With  the  hlozu-pipe.  On  the  firft  application  of  heat  the 
colour  becomes  lefs  dark  j  the  angles  and  the  ridges  then  fufe 
into  a  yellowifh  enamel,  which  grows  brown  in  a  continued 
heat,  and  is  converted  into  fcoria :  if  a  thin  plate  be  fub- 
je6ted  to  experiment,  it  becomes  corneous  before  it  is  fco- 
rified. 

Acids^  cold.     Acids  have  no  a(Slion  on  it. 

It  refults  from  this  examination,  and  particularly  the  con- 
fideration  of  the  eflenlial  charailer,  that  the  fubftance  in 
queftion  belongs  to  the  epidote ;  for  it  can  be  divided  in  a 
direttion  parallel  to  the  planes  of  a  right  rhomboidal  prifm, 
which  form  with  each  other  angles  of  114^^  37'  and  6^^^  23'. 
It  fometimcs  happens  that  there  is  obferved  al)ove  the  planes 
of  the  prifm  facets  oblique  to  the  axes,  which  might  give 
reafon  to  fuppofe  that  they  are  parallel  to  the  bales,  and 
thence  be  led  into  an  error  refpedting  the  determination  of 
the  primitive  form ;  but  an  attentive  examination  fhows  that 
thev  belong  to  other  crylials  which  penetrate  the  former; 
and  befides,  the  examination  of  a  form,  fufficiently  promi- 
nent to  admit  of  applying  to  it  the  laws  of  ltru(5lure,  has 
proved  that  obfervatioii  agrees  with  calculation. 

This 
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This  form,  which  has  not  yet  been  defcribed  among  the 
kno\vn  varieties  ofthe  epidote,  refuUa  .- 

I  ft.  From  a  decrement  by  one  row  on  the  edges  G  of  the 
prifm  (fig.  3.)  correfponding  to  the  acute  angles  of  the  bafe,. 

ad,  From  a  mixt  decrement  on  the  left,  by  four  rows  ia 
breadth  and  three  in  height,  on  the  other  edges  H. 

3d,  From  a  decrement  by  three  rows  to  the  left  on  the 
fame  edges.     This  is  that  which  conftitutes  the  new  variety. 

The  preceding  laws  do  not  mark  entirely  the  planes  M 
and  T. 

4th,  In  the  laft  place,  from  a  decrement  by  one  row  on 
the  acute  angles  E  of  the  rhombus  of  the  bafe.  The  latter 
reaching  its  limits,  makes  the  face  P  difappear  entirely. 

It  follows  from  this  fl;ru£lure  that  the  charafterlllic  figri 

of  the  cryftal  will  be  G  M  ^H  H  T  E;  and  the  form  pro- 

r       M  k       X      T     n 

duced  being  a  prifm  often  planes  and  diedral  fummrts  (fig.  4.), 
we  may  thence  deduce  the  denomination  of  quadridecimal, 
which  will  exprefs  the  four  faces  of  the  fummits  and  the  tea  . 
of  the  prifm. 

CalcLdation  has  given  for  the  inclination  of  the  face  x  pro- 
duced on  the  adjacent  plane  M  16^"^  23',  and  on  the  declin- 
ing plane  T  131°  17^;  refults  which  are  agreeable  to  thofe 
obtained  by  geometry. 

Independently  of  the  form  already  defcribed  there  have 
been  obferved  alfo  fecondary  crydals  prefenting  at  their  fur- 
face  parallel  ftriae.  This,  no  doubt,  is  that  defcribed  bv 
SaufTure  in  the  following  words  :  Jlr'uv,  as  if  in  the  for 7n  of 
haftions.  In  a  word,  we  may  mention  xis  pfeudomorphic  the 
forms  of  emarginated  garnet,  to  which  this  epidote  of  Dif- 
fentis  has  been  affociated;  for  fometimes  it  covers  it  entirelv 
by  being  moulded  over  it,  and  fometimes  it  is  completely 
covered  by  it  in  fnch  a  manner,  that  one  of  the  two  fub- 
ftances  cannot  be  feen  liut  by  the  fra6lure  ofthe  other. 

The  obfervation  of  this  new  variety  proves  that  the  deter- 
mination of  mineral  fubftances  merely  by  their  exterior  cha- 
racters is  exceedingly  defeftive;  for  the  latter  by  its  faces  is 
very  diftin£t  from  the  fpecies  to  which  it  belongs,  but  the 
geometric  charadters  allign  to  it  in  the  methodical  fylttm  its 
real  place. 

We  fliall  remark  alfo  that  the  epidote  is  a  fubfiance  the 
varieties  of  which  diHer  from  each  other  according  to  the 
countries  where  they  have  been  found  :  to  be  convinced  of 
this,  nothing  will  be  neceflary  but  to  compare  that  of  Dau- 
phiny  with  ihat  of  Arendal  and  that  of  DifTentis.     Their 

aipccl 


J^  Vn  a  Varidy  of  carlonnUd  JJune. 

afpe6l  is  fo  peculiar  that  nothing  can  prove  their  identity  out 
aiialylis  and  the  laws  of  frrnAiire. 

\Vc  fhall  compare  this  new  variety  of  the  epidotc  onlv  with 
the  phrenite,  becaule  it  is  under  thi?  name  thai  it  is  del'cribed 
bv  Sauifure :  it  difl'crs  from  it  bv  its  fpecific  gravity  in  the 
ratio  of  33  to  36,  and  by  its  Ilrudlure,  as  it  exhibits  evident 
fedlions  in  two  directions,  while  the  phrenitc  exhibits  only 
one:  in  a  word,  it  is  not  eleftric  by  heat. 

The  rock  \vhich  accompanies  it  is  compofed  of  the  fub- 
fiance  of  the  eainet,  the  epidote  itfelf,  calcareous  (lone,  and 
<juartz.  ThcTe  elements  fometimes  are  in  proportions  nearly 
equal;  but  it  happens  for  the  nioft  part  that  the  matter  of 
the  garnet  predominates.  In  fomc  fpecimcns  the  epidote  is 
difpofed  in  thin  zones  between  cryllals  of  garnet,  onvi-hich  it 
is  moulded  :  it  appears  alfo  in  amorphous  malles  pretty  vo- 
luminous. Nothing  certain  can  be  faid  in  regard  to  its  pofi- 
tit)n  ;  but  it  may  be  affirmed  that  it  is  found  in  the  cavities  or 
filTures  of  primitive  mountains.  We  do  not  think  that  it  has 
ever  yet  been  foimd  in  its  proper  place  bv  any  naturalift;  and 
the  cafe  is  the  fame  with  the  other  produ6lions  of  St,  Go- 
thard.  The  dealers  in  cryftals  go  in  queft  of  them,  and  fell 
them  to  travellers. 


VIIT.  A^o/^  on  a  Variety  of  carbonated  Lime  found  mar  Port 
Segu'wj  Dtfartmejit  of  Vie7ine.  ^  C.  Cress  AC,  Engi^ 
7i£cr  of  Klines  '•, 

X  H  T  S  variety,  which  has  not  yet  been  dcfcribcd,  refults 
from  a  combination  of  the  three  following  laws  of  decre- 
ment : 

I  ft.  That  which  produces  the  prifmatic  by  a  decrement  of 
two  rows  in  the  inferior  angle  e  (fig.  5.  PI.  III.) 

2d,  That  which  produces  the  iuvciTe  by  a  row  on  the  right 
and  left  of  the  anole  E. 

3d,  That  which  produces  the  eOjui-axis  by  a  decrement  of 
one  row  on  the  edtre  B. 

The  reprefentativc  fign  of  this  variety,  reprefented  fig.  6, 

C       I  1 

is  <?  E  E  B  ;    it  has  been   called    by   C.  Haiiy  co-ordonate 

carbonated  lime.     This  name  is  deduced  from  the  pofition  of 
the  facets  produced   by  the  three  decrements  in  queilion, 

**  From  the  Jtmnal  des  Mifi<rs,  No.  67. 

Thefe 
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Thefe  facet?  are  fituated  on  the  fame  fide,  and  are  feparated 

by  parallel  ridges. 

Inclination  of  c  to  g  t  16^  33'  54" 

' of  c  to  f   153    26      6 

of  g  to  f   J  43      7    48. 


IX.  Experiments  and  Ohfernjai'ions  on  certain  Stony  and 
Metalline  Suhjiances  which  at  different  Times  are  fetid  to 
have  fallen  on  the  Earth;  alfo  on  various  Kinds  of  Native 
Iron.     Bj  Edward  Howard,  Efq.  F.R.S. 

[Concluded  fioni  p.  336  of  our  lail  \olame.] 

JL  HE  CO nrte^lion  which  naturallv  exifts  between  one  mafs 
iof  native  iron  and  another,  immediately  turns  our  attention 
lo  the  native  iron  in  Siberia,  defcribed  by  Pallas;  and  this, 
we  are  told,  the  Tartars  confidered  as  a  facred  relic,  which 
had  dropped  from  heaven.  The  nickel  found  in  the  one  mafs, 
and  the  traditionary  hillory  of  the  other,  not  to  compare 
the  globular  bodies  of  ftone  from  the  Benares  wiih  the  glo- 
bular concavities  and  the  earthv  matter  of  tiie  Siberian  iron, 
tend  to  the  formation  of  a  chain  between  fallen  Hones  and 
all  kinds  of  native  iron.  How  far  any  real  affinity  exiits  be- 
tween thefe  feveral  fubftances,  verv  obliging  friends  have  af- 
forded me  an  opportunity  to  form  fome  judirment.  I  am 
indebted  to  Mr.  Greville  and  Mr.  Haichett  for  portions  of 
almoft  every  known  native  iron ;  and  the  count  de  Bournon 
has  done  me  the  favour  particularly  to  defcribe  them  as 
follows. 

Defcription  of  various  Kinds  of  Native  Iron.     Bj  the  Count 
de  Bournon. 

The  great  number  of  particles  of  iron,  in  a  perfectly  me- 
tallic ftate,  contained  in  the  Hone  from  Bohemia,  and  the 
faid  particles  being  fo  near  each  other,  naturally  lead  to 
fomc  reflections  refpe6ling  the  exittence  of  native  iron,  which, 
by  many  mineralogilts,  is  Itill  confidered  as  problematical. 
Let  us  fuppofe  for  a  moment,  that  thelV  pai  tides  of  iron  were 
to  approach  ftill  more  neaily  to  each  other,  fo  as  abfoiutelv 
to  come  into  contact,  and  in  that  manner  to  form  a  kind  of 
chain,  folded  upon  itfelf  in  the  interior  part  of  the  fubftance, 
and  leaving  a  great  number  of  cavities  between  the  links  of 
the  chain  fo  folded.  Let  us  then  fuppofe,  that  the  earthy 
fubfl:ance  with  which  thefe  cavities  are  filled,  being  very 
porous,  and  having  but  a  fmall  degree  of  confiftence,  lliould 
(as  may  happen  By  a  variety  of  caufes)  be  defiroyed.     li  ii 
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plain,  tlial  if  TikU  a  dcftriK^ion  were  lo  lake  place,  ihc  iron 
alone  woulil  remain;  and,  being  thus  left  iiare,  it  would  ap*^ 
pear  in  the  forni  f)f  a  mafs,  more  or  iefs  eonfuierable,  of  a  cel- 
lular lexlure,  and  as  it  were  raniilled  ;  fueh  a  form,  in  fhorf, 
ns  that  in  whieh  moil  of  the  n;ilive  irons  we  are  iKquaintcd 
with  have  been  found.  May  it  not  be  fair  to  attribute  to 
fuch  an  origin  the  native  iron  found  in  Bohemia,  a  fpecimen 
of  whieh  was  preienled  by  the  Academy  of  Frevbersr  to  baron 
liorn,  and  which  ean)e,  with  the  re(t  of  his  eollcction,  into 
the  hands  of  Mr.  Gieville  ?  JSIay  not  fuch  alfo,  notwithUand- 
ing  the  enormity  of  its  bulk,  be  the  origin  of  the  mafs  of 
native  iron  found  in  Siberia,  near  Mount  Kemlrs,  by  the 
celebrated  Pallas? 

We  have  already  fccn,  in  the  rcfults  of  the  anaivfes  made 
by  Mr.  Howard,  of  the  various  Hones  above  dcferibed,  tliat 
lie  conftantly  found  a  certain  proportion  of  nickel  mixed  with 
the  iron  they  contained.  This  eireumftance  recalls  to  our 
notice  the  obfervations  that  were  made  by  Mr.  Prouft,  fome 
lime  ago,  refpcfting  the  mixture  of  nickel  in  the  native  iron 
of  South  America ;  and  tends  to  give  fome  additional  fup- 
port  to  the  opinion  hinted  at  in  the  foregoing  paragraph. 

'ihe  eircinnfianccs  juil  mentioned  naturallv  gave  lo  Mr. 
Howard,  as  well  as  to  mc,  a  define  to  know  whether  the  na- 
tive iron  from  Siberia,  and  that  from  Bohemia,  were  alfo 
mixed  with  nickel.  Mr.  Howard,  confequently,  loft  no  time 
in  proceeding  upon  this  important  inveftigaiion.  'Jhc  native 
iron  of  Siberia  prefents  fome  very  interelting  peculiarities,  and 
lias  often  been  referred  to,  but  has  not  yet  been  properly  de- 
fcribed  ;  it  is  therefore  with  great  pleafure  that  I  add  the  fol- 
lowing defcription  of  it,  and  of  fome  other  kinds  of  native 
iron,  to  the  del"crij)tion  I  have  already  given  of  the  various 
I'tones  faid  to  have  fallen  on  the  earth. 

1  feci  the  greater  fatisfaC^ion  in  doing  this,  as  the  n  .ble 
collection  of  Mr.  Grevilje  contains  two  fpecimtns  of  this  iron, 
in  perfcrt  condition  ;  one  of  which  wciyhs  feveral  pounds, 
and  was  fent  to  Mr.  Greville  by  Mr,  Pallas  himfelf :  on  this 
account,  therefore,  1  enjov  an  advantage  that  many  of  the 
authors  who  have  fpoken  of  this  iron  probablv  wanted. 

OvQ.  of  thefe  pieces  has  a  cellular  and  ramilied  texture,  ana- 
logous to  that  ot  fovne  very  porous  and  light  volcanic  fcoria ; 
ihTs  is  the  ufual  texture  of  the  fpecimens  of  this  kind  of  iron, 
which  are  prefervcd  in  the  various  mineralogical  colleftions 
in  Europe.  AVhen  it  is  attentively  examined,  there  may  be 
perceived. in  it,  not  only  cmptv  cells,  but  alfo  impreflions  or 
cavities,  of  <:'"cater  or  Iefs  depth,  and  fometimes  perfectly 
round,  which  aj  pear  evidently  lo  be  the  rcfult  of  the  com- 
g  preffion 
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preflion  of  hard  bodies  which  were  fituated  there,  and  which, 
when  they  came  away,  left  the  furface  of  thei'e  cavities  quite 
fmooth,  and  having  the  luftre  of  poliflied  metal.  Here  and 
there,  in  fome  of  thefe  cavities,  there  remains  a  tranl'parent 
fubftance,  of  a  yeliowilh  green  colour,  of  which  I  fliall  treat 
more  particularly  when  1  come  to  the  defcription  of  the  fe- 
cond  of  the  fpecimens  above  mentioned.  It  is  very  clear  that 
the  cavities  here  fpoken  of  owe  their  exiftence  to  this  trans- 
parent fubftance  ;  and  that  the  poliih  of  the  cavities  arifes 
merely  from  the  comprefiion  of  the  faid  fubftance,  and  is  the 
natural  confequence  of  its  furface  having  been  in  perfect  con- 
ta6l  with  that  of  the  iron. 

This  iron  is  very  malleable  :  it  may  be  eafily  cut  with  a 
knife ;  and  may  be  as  eafily  flattened  or  extended  by  means  of  a 
hammer.  Itsfpecific  gravity  is  6487  ;  which,  however,  is  very 
much  under  that  of  iron  which  has  been  merely  melted,  and 
has  not  been  forged^  The  fpecific  gravity  of  the  native  iron 
of  Bohemia,  which  is  nearly  as  malleable  and  as  eafv  to  be 
cut,  is  ftill  lefs  :  I  found  it  not  to  exceed  6146.  This  low 
degree  of  gravity  appears  to  be  owing  partly  to  the  oxidize- 
ment  of  the  furface  of  the  iron,  and  partly  to  there  beingj 
in  the  interior  part  of  its  fubftance,  a  number  of  fmall  cavi- 
ties, which  are  often  rendered  vilible  by  frailure,  and  which 
have  their  furfaces  alfo  oxidized.  The  frafture  of  this  iron 
prefents  the  fame  (liining  and  filvery  white  colour  as  the  com- 
mon caft  iron  known  by  the  name  of  white  call  iron  :  but  its 
grain  is  much  fmoother  and  finer;  it  is  alio  much  more  mal- 
leable when  cold.  Bergman  fays  that  this  iron  is  britlle  wherx 
heated  to  a  red  heat.  I  have  frequently  tried  it  in  that  ftate, 
and  have  conftantlv  found  it  to  be  malleable.  The  fame  re- 
mark may  be  applied  to  the  native  iron  from  South  America, 
and  alfo  to  that  from  Senegal. 

The  fecond  of  the  two  fpecimens  mentioned  above,  and 
which  weighs  feveral  pounds,  prefents  an  afpecl  that  difr'ers, 
in  fome  refpecls,  from  that  of  the  preceding  fpecimen.  The 
moft  confiderable  part  of  it  forms  a  folid  compa6l  mafs,  in 
which  there  is  not  to  be  perceived  the  fmalleft  appearance  of 
pores  or  cavities;  but  there  arifes  upon  its  furface  a  kind  of 
ramified  or  cellular  part,  limilar,  in  every  refpeft,  to  the  fpe- 
cimen already  defcribed,  and  every  wiiere  completely  con- 
ne6led  with  the  fubftance  of  the  mafs  itfelf. 

If  the  compact  part  of  this  piece  is  examined  with  atten- 
tion, it  will  be  perceived  that  it  is  not  entirely  compofed  of 
iron  in  the  metallic  ftate,  but  that  it  is  mixed  with  nearly 
an  equal  quantity  of  the  tranfparent  fubftance  of  a  yellowifh 
jjrceu  colour,    (fomctimes  alfo  of  a  greenifli  yellow,)  ahead/ 

D  %  fpoken 
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fpoken  of  in  the  dercription  of  the  other  fpccimen.  This  ful>- 
ftance  is  niixct!  with  the  iron  in  fuch  a  manner,  that  if  the 
whole  of  the  former  could  be  removed,  the  remaining  part 
would  confill  merely  of  iron  in  the  metallic  (hile,  and  would 
prelent  the  fame  eellular  appearance  as  the  preceding  fj)eci- 
men,  and  the  ramilied  or  cellular  part  of  the  fpecinien  now 
defcribed. 

This  Ilony  part,  feparated  from  the  iron,  appears  in  the 
form  of  fmall  nodulc>,  generally  of  an  irregular  (hape,  but 
fometimes  nearly  globular :  they  have  a  perfectly  fmooth  and 
Hiining  fiufacc,  fo  as  very  often  to  prefcnt  the  appearance  of 
fmall  balls  of  glafs ;  a  circumltance  tlr.it  has  led  many  perfons 
to  fuppofe  them  the  refult  of  a  real  vitrification.  Some  of 
ihefc  nodules  have  feveral  irregular  facets,  produced  bv  the 
comprelhon  of  the  iron  in  which  they  were  inclofed;  but  I 
Jiave  never  oblerved  in  them  any  appearances  that  could  lead 
me  to  furpe<5l  they  had  the  (lighteit  tendency  whatever  to 
allume  a  determined  cryftalline  form. 

This  fubfiance  is  always  more  or  lefs  tranfparent.  It  is 
fufficientlv  hard  to  cut  glafs,  but  has  no  efi'ecl  upon  quartz. 
It  is  very  brittle  :  iis  fracture  is  ufually  conchoid  ;  but  I  could 
perceive  that  it  broke  in  any  particular  dire<5'tion,  in  fuch  a 
way  that  I  could  confidcr  the  fracture  as  a  natural  one.  It 
becomes  electric  by  friclion.  Its  fpecitic  gravity  is  from  3263 
103500.  It  is  very  rcfra (Story  :  I  kept  it,  for  fome  time,  ex- 
pofed  to  a  degree  of  heat  fuflkienlly  ftrong  to  oxidize,  to  a 
confiderable  depth,  the  iron  crucible  in  which  it  was  placed, 
without  its  having  undergone  any  alteration,  except  that  of 
having  accjuired  a  greater  degree  of  intenfity  in  its  colour. 
Its  tranfparency  was  not  at  all  diminiflied.  I  think,  there- 
fore, there  is  not  the  fmalleft  reafon  to  allow  any  probability 
to  the  opinion  that  it  ought  to  be  conlidered  as  a  kind  of  glafs. 

Of  all  fubftances  hitherto  known,  that  with  which  it  feems 
to  have  the  greateft  analogy  is  the  peridot,  (the  ehryiolite  of 
Werner,)  to  which  fome  mineralogifts  have  referred  it.  The 
refult  of  Mr.  Howard's  analyfis  of  it  is  nearly  the  fame  as 
that  of  the  analyfis  of  the  peridot  made  bv  Mr.  Klaproth. 

The  hardnefs  and  infufibility  of  this  fubltance  are  i>early 
the  fame  as  thofe  of  the  peridot ;  but  it  feems  to  have  a  rather 
lefs  desree  of  fpecifie  gravity  :  that  of  two  very  perfect  cryftals 
of  peridot  I  found  to  be  from  3340  to  3375.  The  cryftalline 
forms  of  the  fubltancc  here  delcribed,  it  ever  we  {l)ould  be 
able  to  determine  them,  would  clear  up  our  doubts  refpeoling 
the  analogy  between  the  two  fubftanccs.  If  we  confider  the 
compact  part  of  the  fpecimen  now  treated  of,  particularly  the 
ftrong  coiuie<Slion  that  appears  to  exill  between  the  iron  and 

the 


o»  certain  Stony  and  Metalline  Suljiances.  ^'^ 

the  tranfparent  fubftance,  and  the  great  refiftance  we  experi- 
ence when  we  attempt  to  i'eparate  them,  we  cannot  help  being 
furprifed,  that  ahiioll  all  tlie  fpecimens  of  this  niafs  of  me- 
tallic iron  that  have  been  brought  to  Europe  are  in  the  cel- 
lular Itate  already  defcribed,  owino;  anparentlv  to  the  total,  or 
almoft  total,  deftruetion  of  the  tranfparent  fubfiance.  But, 
befides  the  fragilitv  of  this  fubftance,  the  fpcimcn  in  qnellion 
helps  very  much  to  explain  the  above  circumitance,  inafmuch 
as  many  of  the  nodules  of  the  tranfparent  fubftance  belong- 
ing to  it  are  in  a  (late  of  real  decompofition.  In  that  llate, 
they  are  chanoed  into  a  white  opaque  fubltance,  which,  upon 
being  lightly  prefled  or  fqueezed  between  the  fingers,  crum- 
bles into  a  gritty  dry  powder.  Thii-  decompofition  may  be 
obferved  to  have  taken  place  in  various  degrees  :  in  many  of 
the  nodules,  the  fubftance  is  merely  become  friable,  without 
being  much  altered  in  its  appearance  ;  whereas,  fome  of  thofe 
which  are  in  a  llate  of  complete  decompofition  are  of  an 
ochreous  reJdifli  yellow  colour  :  it  is,  however,  eafy  to  di- 
llinguifii  that  this  colour  docs  not  belong  to  them,  but  is 
owing  only  to  the  oxidizement  of  the  adjacent  particles  of 
iron. 

From  the  above  obfervations  it  will  not  be  dilticult  to  con- 
ceive the  podibility  of  the  total,  or  nearly  total,  deltruction  of 
the  tranfparent  fubftance  ;  and  alfo,  the  appearance  the  pieces 
of  iron  muft  naturally  prefent  when  deprived  of  it.  I  cannot 
help  obferving  likewife,  that  there  appears  to  exift  a  very  iii- 
terefting  analofrv  between  thcfe  tranfparent  nodules  and  the 
globules  I  defcribcd  as  making  part  of  the  ftoncs  faid  to  have 
fallen  on  the  earth.  This  analoo;v,  thoucb  not  a  very  ftrong 
one,may  lead  us  to  fuppofe  that  the  twofubitances  are  fimilar 
in  their  nature,  but  that  the  globules  are  lei's  pure,  and  con- 
tain a  greater  quantity  of  iron. 

The  native  iron  from  Bohemia  Is  a  compaft  mafs,  fimilar 
to  the  compaei  part  of  the  large  fpecimen  of  iron  froin  Siberia, 
which  has  juft  been  defcribed  :  like  that,  alfo,  it  contains  a 
■number  of  globular  bodies  or  nodules ;  but  ihev  are  not  in 
fuch  great  jMoportion  as  in  the  Siberian  iron.  They  are  be- 
fides perfectly  opaque,  and  very  much  refemble  the  mod 
coinpadt  of  the  giobules  belonging  to  the  ftanes  faid  to  havt? 
fallen  on  the  earth. 


Kvamina'iofi  of  the  Ifbn  from  South  Amirica. 

T  have  already  obferved,  that  my  experiments  coincided 
with  thofe  of  JNlr.  Prouft.  He  obtained  50  grains  of  fulphate 
of  nickel  from  100  of  this  mafs.     The  procgfs  I  have  fo  fre- 
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quentlv  mentioned  yielded  me  80  grains  of  oxide  of  iron  from 
61  of  the  metal ;  which  indicates ^bout  7  \-  of  nickel,  or  about 
10  per  cent. 

Examination  of  the  Siberian  Iron. 

100  grains  of  this  iron  gave  127  of  oxide  of  iron:  hence 
it  Uiovild  contain  about  17  percent,  of  nickel. 

The  yellow  fubliaucc  belonging  to  this  iron  was  analyfed 
in  the  fame  way  as  the  globular  bodies,  and  the  earthy  parts, 
of  the  ftone  from  Benares. 

The  proportions  refulting  from  the  analyfis  of  50  grains, 
and  from  fome  previous  experiments  on  other  particles,  were. 
Silica      -----         27 
Magnefia  _         _         _         -         j^l. 

Oxide  of  iron  -         -  -  8^- 

Oxide  of  nickel  -         -         -  ' 
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Exaniinaiion  of  the  Bohemian  Iron. 

26'  grains  of  this  metal  left  about  i~  grain  of  carthv 
matter,  infoluble  in  nitric  acid ;  and,  by  ammonia,  afforded 
30  grains  of  oxide  of  iron,  inducing  an  eftimation  of  nearly 
5  of  nickel. 

Examination  of  Iron  from   Senegal,  Irotight  ly    General 
O'HarUf  and  given  to  me  hy  Mr.  Hatchett. 

In  this  experiment,  199  grains  of  oxide  were  produced  from 
^45  g'"^"is  of  metal:  hence  there  may  be  an  eftimation  of 
8  grains  in  145,  or  between  5  and  6  per  cent,  of  nickel. 

It  will  appear,  from  a  collected  view  of  the  preceding  pages 
and  authorities,  that  a  number  of  ftones  adertcd  to  have  fallen 
under  fimilar  circumftances  have  precifely  the  fame  charac- 
ters. The  ftones  from  j^enares,  the  ftone  from  Yorkfhirc, 
that  from  Sienna,  and  a  fragment  of  one  from  Bohemia,  have 
a  relation  to  each  other  not  to  be  queftioned. 

3  ft,  They  have  all  pyrites  of  a  peculiar  chara6ler. 

2dlv,  1  hey  have  all  a  coating  of  black  oxide  of  iron. 

3dlv,  They  all  contain  an  alloy  of  iron  and  nickel.     And, 

4thly,  The  earths  which  ferve  to  them  as  a  fort  of  con- 
ne(5\ing  medium,  correfpond  in  their  nature,  and  nearly  in 
their  proportions. 

Moreover,  in  the  ftones  from  Benares,  pyrites  and  glo- 
bular bodies  are  exceedingly  diftinft.  In  the  others  they  are 
jnore  or  lefs  definite}  and  that  from  Sienna  had  one  of  its 
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gJobuks  tranfparent.  Meteors,  or  lightnincr,  attendee!  the 
defcent  of  the  liones  at  Benares  and  at  Sienna.  Such  coin- 
cidence of  circumdances.  and  the  unqiieltionable  authorities 
I  have  adduced,  muft,  I  imagine,  remove  all  doubt  as  to  the 
defcent  of  thefe  ftony  fubftances;  for  to  dilbeheve,  on  the 
mere  ground  of  incomprehenfibility,  would  be  to  difpute 
moil  of  the  works  of  nature. 

Refpeclino;  the  kinds  of  iron  called  native,  they  all  contain 
nickel.  The  mafs  in  South  America  is  hollow,  has  conca- 
vities, and  appears  to  have  been  in  a  foft  or  welding  ftate, 
becaufe  it  has  received  various  impreffions. 

The  Siberian  iron  has  globular  concavities,  in  part  filled 
with  a  tranlparent  fubftance,,  which,  the  proportional  quan- 
tity of  oxide  of  iron  excepted,  has  nearly  the  compoiition  of 
the  globules  in  the  itone  from  Benares. 

The  iron  from  Bohemia  adheres  to  earthy  matter  ftudded 
with  globular  bodies. 

The  Senegal  iron  had  been  completely  mutilated  before  it 
came  under  my  examination. 

From  thefe  facts  I  ftiall  draw  no  concluiion,  but  fubmit 
the  follov.'ino-  queries  : 

lii.  Have  not  all  fallen  ftones,  and  what  are  called  native 
irons,  the  fame  origin  ? 

2dly,  Are  all,  or  anv,  the  produce  or  the  bodies  of  meteors  ? 

And,  laftlv.  Might  not  the  (tone  from  Yorkfliire  have 
formed  a  meteor  in  regions  too  elevated  to  be  difcnvered  ? 

Specimens  of  the  Benares  and  Yorkfnire  ftones  have  been 
depofited,  by  the  prefident,  in  the  Britifli  ^Nlufeum. 

X.  Conjidcrathns  on  Dr.  IIuttox'^  Theory  of  Rahi : 
read  before  the  Ajlejian  Scciefj',  in  the  SeJJion  1 8c  1-2.  By 
Luke  Howard,  Efj.  F.L.S. 


I 


N  an  efTav  prefented  to  the  Royal  Society  of  Edinburgh, 
and  inferted  in  the  iirll  volume  of  their  Traniactions,  Dr. 
Hutton  inveftigates  the  rule  directing  the  aclion-  and  effects 
of  heat  and  cold  on  the  atmofphere,  in  order  to  eftablilh  a 
theory  of  rain  on  this  principle,  that  the  mixture  of  portions 
of  air  faturated  with  waier,  and  at  dithering  temperatures, 
will  uniformly  produce  the  condcnfation  of  a  portion  of 
water. 

"  This  rule  of  condcnfation,"  fays  Dr.  Hutton,  "  may 
be  applied  to  the  theory  of  rain,  which  is  the  difiillation  of 
water  hrlt  dillblved  in  the  aimofphercj  and  tiicii  condenfed 
fron^  th*t  ftate  of  Ibiution. 
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'^  The  caufe  of  rain,  though  often  exerted,  will  not  al- 
ways produce  the  full  etlett;  a  fcantv  condeuiaiion  ot  acjue-" 
ous  vapour  pn  duces  fnl'is  on  the  e;irth,  and  clouds  in  the  at- 
mofphere  above  :  and  taking  the  gradation  frouj  one  extreme 
of  tranfijavcnt  atmofplicre  to  the  other  of  the  dciifeft  cioixi, 
frc.m  the  falling  of  the  gcntlcft  mift  to  the  heavieft  rain,  hail, 
and  fnow,  we  have  an  indcfinile  variety  of  appearances,  alj 
flowing  from  one  finiple  principle." 

On  the  vifible  fteani  produced  by  the  breath  of  animals 
and  bv  heated  water,  in  a  cold  atmofphere,  the  author  re- 
marks that  tliis  appearance  is  not  the  cfi'ccl  of  the  genuine 
principles  of  heat  and  cold ;  that,  to  explain  it,  the  know- 
ledge of  a  particular  law  is  requifite  ;  and  that  the  cfTcfts  of 
heat  and  cold,  in  relation  to  air  and  vapour,  are  not  uniform. 
The  law  alluded  to  is  thus  laid  down  : 

"  The  diirolving  jiower  of  air  on  water  may  varv  in  dif- 
ferent proportions  to  the  heat.  The  folution  mav  varv  as  the 
heat,  or  in  a  greater  or  lefs  ratio,  i.  e.  the  increments  of 
each  mav  be  con'.lant,  or,  ihofe  of  the  heat  being  conftant, 
the  increments  of  the  folution  may  be  acpeleraied  or  re- 
tarded. 

"  This  may  be  renrefented  geometrically  (fee  fig.  7, 
Plate  III).  Let  C  H  reprefcnt  the  fcale  of  the  thermometer  j 
a  m  h  r,  perpendicular  ordinate?;,  the  quantity  of  water  held 
in  folution  by  a  given  quantity  of  air  of  the  temperatures 
a  and  f>.  Join  mr,  and  draw  the  curves  m  g  r^  m  d  r :  then 
it  is  evident  that  the  ordinates  to  mr  mark  a  folution  varying 
as  the  heat;  the  ordinates  to  vidr  a  folution  varving  in  a 
greater  ratio,  ard  to  in  g  r  in  a  lefs  ratio  than  the  heat. 

"  The  ordinate?  to  line  m  r,  drawn  from  a  point  denoting 
the  temperature  of  the  mixture,  reprpfent  the  quantity  of 
water  contained  (diffolved  or  not)  in  a  unit  of  the  mixture; 
for  the  ordinates  m  a  r  b  are  as  the  quantities  contained  in  a 
unit  of  air  of  temperatures  a  and  /' ;  and  as  upon  mixture 
the  heat  and  water  are  uniformly  ditTolved  (ditfufcd  ?),  they 
vary  in  the  fame  proportion^  and  may  be  exprcfled  by  the 
fame  meafure. 

"  Suppoling  equable  folution,  mix  equal  portion^:  of  fatu- 
ratcd  air,  temperatures  lo  and  40;  the  mixture  of  lempe- 
rature  25  is  reprefented  by  op,  which  aitb  rcprcfcnts  the 
quantity  of  water  in  a  unit  of  the  mixture,  and  the  quan- 
tity held  in  folution  by  a  unit  of  air  at  temperature  25. 

"  So  two  portions  of  tempenuare  40,  bcinff  mixed  with 
one  of  temperature  10,  the  temperature  produced  30  will  be 
cxprefTcd  'v>v  u  q. 

*'  Jii  the  curve  mdr  let  equal  portions  of  the  folution  at 
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4c  and  at  10  be  n7ixed  ;  then  0 />  is  the  quantity  of  water 
contained  in  this  mixture  at  the  mean  hoat  25,  while  0  ^  is 
?.lic  ordinate  of  fointion  :  conicquentlv  ^^15  the  quantity  of 
water  that  cannot  be  retained  iu  loiution  ia  the  mean  tem- 
peraUire  produced  bv  the  mixture. 

'•  In  the  curve  77/ ^r  let  equal  portions  at  10  and  40  oC 
.mixed  j  and  the  ordinate  beinor  drawn  in  the  mean  25,  sk 
will  be  the  whole  power  01  Solution,  and  the  quantity  of 
water  that  air  is  capable  of  (irllolving  in  this  degree  of  heat; 
but  op  being  the  quantitv  of  water  ac3:ually  in  the  mixture, 
the  air  is  underfaturated  bv  the  quantitv /> /t. 

"  Thus  the  a(!ilual  curve  of  evaporation  being  known,  the 
lefiect  of  anv  mixture  of  two  portions  at  ditferent  tempera- 
ments may  be  afcertaincd.  If  the  folution  of  water  in  air 
jncreafes  equally  with  the  heat,  there  will  be  neither  fuper- 
nor  under-faturation  in  a  niixture  of  portions  at  different 
temperatures. 

*'  If  the  folution  increafes  with  the  heat  but  in  a  de- 
creafing  rate,  there  will  be  under-faturation  3  if  it  increafes 
with  the  heat  but  in  an  iacrcafiag  rate,  there  will  be  fuper- 
faturation. 

*'  The  laft  cafe  applies  to  the  phcrnomena  of  breath  and 
ft(;am  *  rendered  vifible  in  mixing  with  air  colder  than  them- 
felves,  and  10  various  appearances  that  may  occur  in  mixing 
together  feveral  portions  of  air  diiTerenllv  falurated  with  hu- 
niidity  and  at  ditferent  temperatures :  for  it  is  not  every 
mixture  of  air  at  different  temperatures  that  forms  a  vifible 
tondenfation,  this  efieot  depending  on  the  degree  of  fatura- 
tion  with  humiditv.  But  if  two  portions  of  the  atmofphere, 
both  faturated  with  humiditv,  Ihould  be  mixed,  let  there  be 
))ut  a  difference  in  their  tem])ernturcs,  a  condenfation  pro- 
portionate to  this  difference  will  take  place. 

"  At  prefent,  from  the  intkience  of  tlie  afcending  fun, 

^  Aqueous  gas  at  211®  (or  fleam)  produres  vifible  clouds  in  mixijig 
with  air  at  a  lower  tempeiacure ;  but  iream  is  not  a  lolution  of  water  ia 
air.  neither  is  this  appearance  peculiar  to  it,  bur  Htttnds  the  cooling;  (in 
fonradl  with  air)  of  the  tranrparcnt  vajjours  of  cainpl^.or  and  arl  volatile 
oils,  as  well  as  of  benz'ir  acid  and  other  i'uliji.^.nces  quite  ir.fo'ublc  in  air. 
The  fublimation  of  the  latter  vtiy  ?ptly  exemplifies  to  a  fptctator  of  it  that 
iromentary  psoduftion  of  fnow  wliich  has  been  witi^eilVd  when  the  ii.- 
tenfcly  cold  and  denfe  ai.'-  of  norrhein  climates  has  bc(.n  fuddenly  admincd 
into  tne  moid  and  wami  atmofphei e  of  the  ai>ar;nients  in  ufe  ihtre. 

VilibJe  ileam  arjfcs  from  tl-.e  dnierinj;  ctipaciiies  of  air  aim  of  vapour  for 
C'.ioric.  Ths  forai<.r,  in  acquiiing  temperature  from  the  latter,  robs  it  of 
a  portion  of  its  co'ijlilufnt  caloric:  hence  a  momentary  rfprodLiiflion  of 
vvater,  which  is  afterwards  dt-pofired  or  diiTohed  according  to  circum- 
ii-nces.     jSWt  bj  the  Auit-'jr  of  the  ptj-nt  Ejfaj-, 
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two  oppofite  currents  of  air  are  fornicd  in  the  funimer  hernia 
fphere,  one  moving  along  the  lurl^ice  of  the  earth  from  the 
pole  to  the  equator,  the  other  flowing  above.  Thefe  oppo- 
lite  currents,  while  feparate,  n)icht  pafs  each  other  without 
producing  rain;  but  when  lufficicnt  portions  are  mixed,  not 
only  clouds  but  fhowers  will  be  produced,  fince  the  fudden 
formation  of  a  mean  degree  of  heat,  in  the  mixture  of  two 
portions  of  different  temperatures,  mull  condenfe  a  quantity 
of  vapour  futHcicnt  to  ibrni  rain. 

*'  Without  this  law  of  condenfation  of  evaporation  nei- 
ther rain  nor  dew  could  take  place  any  where  in  the  fummer 
hemifphere,  perhaps  not  even  in  tropical  latitudes :  there 
would  be  evaporation  and  a  general  tendency  to  faturate  the 
atmofphere  with  water,  but  the  mixture  of  ditferent  portions 
of  air  would  onlv  teniper  the  faturation  without  producing  a 
condenfation  of  vapour  in  the  mean  degrees  of  heat.  At 
night,  from  the  influence  of  the  cold,  the  atmofphere 
would  become  gradually  clouded  ;  this  cloudinefs  would  in- 
creaie  to  a  general  diftillation  of  condenfed  vapour,  which 
would  be  uniformly  continued  until  the  returning  funnner 
fhould  change  the  Itate  of  condenfation  to  evaporation  ;  and 
inltcad  of  the  beautiful  return  of  feafon?,  tempered  with  va- 
rious de<Trees  of  heat  and  refrcdiino-  fliowers,  fix  months 
rain  and  fix  months  drought  would  follow  each  other  m  an 
invariable  fucceflion." 

Such  is  the  hypothefis  which  Dr.  Hutton  is  willing  we 
fiiould  coufider  as  the  theory  of  rain,  and  which  he  proceeds 
to  apply  to  natural  appearances ;  feeming  to  experience  no 
great  difficulty  in  folving  by  it  every  problem  that  occurs,  as 
the  folilitial,  equinoctial,  and  other  periodical  rains,  the 
comparative  ilatc  of  different  climates  and  of  land  and  fea, 
as  to  its  fr'?quencv  and  quantity,  8cc.  But,  if  we  except 
alliort  remark  on  hail  and  thunder  fiorms  (which  feems  only 
to  give  occafion  to  a  confeffion  of  our  imperfecl  knowledge 
of  atmofpherical  ele6lricitv),  in  no  inftance  docs  the  doctor 
avail  himfelf  of  the  aid  of  any  other  principle  than  the  mix- 
ture of  currents  of  air  in  travcrfing  the  irregular  furface  of 
the  globe,  and  confequent  precipitation  of  water,  to  account 
for  the  whole  train  of  phenomena  conflituting  the  fubjecl  of 
meteorologv. 

The  finijilicity  of  this  theory,  the  impofing  air  of  a  dia- 
gram at  its  introdu6lion,  the  ingenious  and  defcriptive  man- 
ner of  the  apjilication,  all  contribute  to  render  it  fufficiently 
plaufible.  It  is  rather  extraordinary  that  the  objcflions  urged 
againft  it  by  De  Luc*  fliould  have  extended  no  further  than 

•  Idilxs  fur  la  Mctcorolo^ie,  tome  ii.  p.  67. 
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it  appears  they  did.  It  would  however  be  readily  granted, 
I  fuppofe,  by  each  of  thefe  philofophers,  that  hypothefes, 
of  whatfuever  kind,  ought  not  to  be  admitted  into  fcience 
without  the  moft  rigorous  examination,  and  that  doubt  has 
a  right  to  keep  the  door  fluit  until  fome  paflport  of  the  de- 
monftrative  kind  is  obtained  either  from  nature  or  experi- 
ment. A  geometrical  reprefentation  of  what  maj'  he  is  no^. 
a  fufficient  foundation  whereon  to  affert  what  is  a  law  of  na- 
ture. Let  us  therefore  examine  how  far  this  theory,  which 
does  not  appear  to  be  fupported  by  any  direft  experiment, 
will  bear  the  teft  of  the  excellent  and  decifive  ones  whereon 
the  do6lrine  of  capacities  has  been  eltabliflied  by  Black, 
■Crawford,  and  Lavoifier. 

The  author  firft  airume>i,  a?  a  law  of  nature,  the  pofitlon, 
that  the  folution  of  water  in  air  increafes  with  the  tempera- 
ture (h°at),  but  in  an  increafmg  ratio.  On  this  he  grounds 
a  fecond,  the  fubllancc  of  which  is,  that  if  two  portions  of 
air,  faturated  wiih  water  and  at  differing  temperatures,  be 
mixed,  the  mean  proportion  will  not  be  folubie  at  the  mean 
temperature,  and  therefore  a  part  \vill  be  precipitated. 

The  Hrft  pofition  may  be  true,  or  it  may  not ;  perhaps  no- 
thing fliort  of  aftual  experiment  can  fatisfa6lorily  afcertain 
the  g6lual  curve  of  evaporation*. 

The  fecond  depends  entirely  on  conditions  which  the  do6lor 
has  taken  for  granted  in  each  of  the  three  cafes  of  evapora- 
tion ftated  by  him,  and  which,  on  the  received  principles  of 
caloric,  can  belong  to  no  one  of  them.  Thefe  conditions 
withdrawn,  the  theory  of  rain,  like  its  fubjeft,  falls  to  the 
ground,  and  the  dia^-ram  proves  as  unfubftantial  as  the  bow 
with  which  the  fhower  is  decorated.  To  make  this  appear, 
it  is  only  neceflarv  to  produce  the  following  praftical  refults, 
which  apply  equally,  whether  we  regard  caloric  as  matter  or 
motion. 

A  homogeneous  fubftance,  or  two  fubftances  having  equal 
capacities  for  caloric,  being  mixed  in  equal  portions  at  un- 
equal temperatures,  the  temperature  of  the  mixture  is  found 
to  be  in  the  arithmetical  mean. 

But  heterogeneous  fubftances,  and  thofe  in  other  refpe(5ls 
homogeneous,  but  ditferiuir  in  capacity,  being  mixed  in  like 
manner,  give  a  temperature  which  either  exceeds  or  falls 
below  the  arithmetical  mean,  and  approaches  towards  that 
of  the  two  fubftances  which  pofleffed  the  greater  capacity. 

*  Experiments  decifive  of  this  very  quellion  were  made  about  this  time, 
and  ihe  refults  prelcnred  to  the  Literary  and  Piiilolbphical  Society  of 
Manchefter  bv  John  Dnlion,  eli:].  We  (hall  have  occafion  to  notice  his 
paper  further  on. 
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The  capacitv  of  water  (which  Crawford  terms  the  com- 
parative heat)  being  taken  at  i,ooo,  that  of  air  proves  by 
his  experiments  to  be  as  1,790,  and  that  of  aqueous  vapour 
as  1,550,  at  etjual  weights  and  tcnu  eratures. 

Then  if  to  drv  air  we  add  fuceelTive  portions  of  water  at 
increafinjr  temjieraiures,  we  are  forming  a  compound  (not 
nieielv  healing  a  homrigcneous  niaf?),  the  nature  of  whieh, 
as  in  all  other  rcfpc\4s,  fo  in  that  of  the  capacity  for  caloric, 
molt  (til!  continue  ap-proachinsi;  to  that  of  aqueous  vapour. 

No'^v  in  any  two  portions  of  this  compound,  jornud  at 
tlilferent  lemperalures,  the  capacities  will  differ.  It  will 
be  lefs  in  that  whiih  was  f  unrated  at  the  hitiher  tempera- 
tnve  ;  and  whatfoever  may  have  been  the  preciie  rate  at  which 
the  Ibluiion  advanced  at  incieafmg  temperatures,  the  mixture 
of  the  two  portions  will  not  produce  a  temperature  in  the 
arithmetical  mean,  but  below  it,  as  being  moft  influeuccd 
by  the  drier  portion. 

'  Thus  is  the  principal  condition  invalidated,  viz.  that  por- 
tions of  faturated  air  at  diflrring  temperatures  will  polfels, 
after  mixture,  a  temperature  in  the  arithmetical  mean.  This 
argument  may  appear  at  lirft  fight  (till  to  favour  the  conclu- 
lion  rcfpctling  the  mixture  in  the  curve  yndr^  fince,  if  pre- 
cipitation take  place  at  the  mean  temperature,  much  more 
iliould  it  at  a  lower  than  the  mean  :  but  perhaps  it  may  be 
e.ify  to  demonlirate,  on  the  fame  principles  as  before,  that 
the  temperature  of  fueh  a  compound,  as  it  relults  from  this 
cireumftance  of  mixture  only,  will  in  no  cafe  alVecl  the 
Hale  of  foluiion,  and  that  neither  fuper-  nor  under- laturatiou 
will  enfue  therefrom. 

We  will  take  for  this  purnofe  the  curve  indr,  and  exa- 
mine the  real  circuniftances  of  afolution  advancing  with  the 
temperature  but  in  an  acceleroled  ratio;  premiung  that  the 
queltion  regards  the  enicls  of  lieat  (caloric)  cnh  as  the  caufe 
both  of  increafed  temperature  and  increafed  lolution,  and 
that,  according  to  Crawford,  equal  additions  of  this  (the 
capacity  of  the  receiving  body  continuing  unchanged)  pro- 
duce equal  expanfions  in  the  common  thermometer. 

That  the  folution  of  water  in  air  goes  on  inrreafmg  v\  ith 
the  temperature  of  the  compound  is  true,  and  it  is  equally 
fo  that  it  increafes  at  the  fxf>,-iij'e  of  that  poii-er  ti-hich  gives 
the  temperalure  ;  for  water  held  by  air  is  itfelf  in  tlie  ftate  of 
gas,  and  gas  of  whatfoever  kind  requires  a  large  proportion 
of  calorie  for  its  conllilution,  whieh  is  not  at  all  mtafurablo 
by  tlje  thern^ometer. 

Suppofihg  therefore  a  unit  of  dry  air  at  a  certain  tempe^ 
rature  to  confiii  of  0^005  meafurcs  of  liquid  bafe  and  0,995 

caloric. 
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caloric,  and  that  one  part  of  caloric  will  raift  its  ii:mperature 
cue  deffree  in  anv  part  of  ihe  fcaie ;  if  we  \vi(h  to  convert  this 
into  a  unit  of  >7i(;/// air  at  the  fame  temperature,  it  will  not  be 
fufficient  merely  to  add  the  proportion  of  water,  fuppofeo.coi; 
for  this  water,  being  itfelf  a  liquid  bcij'e,  will  require  nearly  as 
much  addiliQtial  caloric  to  conltitute  it  gas,  as  the  portion  of 
air  which  was  necellarily  excUided  from  the  unit  took  away 
with  it.  Wlien  we  have  added  this  proportion  of  caloric 
(which  would  have  raifed  the  dry  air  many  degrees  in  tem- 
perature) together  with  the  water,  we  Uiuli  have  a  unit  of  fa- 
tu rated  air. 

Further,  if  we  would  raife  the  temperature  of  the  latter 
10,  20,  or  20Q  degrees,  and  ftill  preferve  the  faturation,  we 
■lliall  Hnd  it  inij  -^flible  to  proceed  without  an  expenfe  of  power 
adequate  to  the  r^.  e  of  folution,  betides  that  proportion  which 
is  emploved  in  railing  the  temperature  through  tbofe  fuccef- 
five  intervals  of  the  fcale  which  are  taken  as  the  ilandarcl  of 
folution. 

JSiow,  in  the  cafe  of  equably  advancing  folution.  if.  as  oftea 
as  the  thermometer  has  riien  10  ,  a  quantitv  of  caionc  equak 
to  100'"  has  been  imperceptibly  iupplied  in  addition,  this  ia 
of  no  importance  in  the  iifue,  fince  il^  temperature  is  (till  a 
true  proper tiQ7iate  meafure  of  the  power  of  ibluiion  in  tlie  ex- 
tremes and  in  the  mean  :  but  in  thofe  af  accelerated  and  re- 
tarded Iblution  it  is  otherwife;  for  here  the  very  terms  of  the 
propolition  require  that,  as  we  advance  in  the  fcale,  each  de- 
gree of  temperature  may  aniwer  to  10,  12,  id,  24.  of  folution, 
or  inverfely,  and  confequenily  to  f-miiar  proporiions  o^ added 
pozvt'r.  Now  if  in  eat  h  unit  fjcce-'iively  faturated  at  different 
degrees  there  enters  the  due  proportion  of  power  which  it 
needs  muft,  then  in  every  mixt^e  that  can  be  made  of  them 
the  total  power  of  folution  as  usU  as  the  whfle  quantity  of 
water  will  be  prefent,  and  tr.ere  will  he  neither  fuper-  nor 
under-faturation  let  the  te:-:ptrai.urs  rehiltiug  from  the  mix- 
ture be  what  it  may  ^. 

Admitting,  therefore,  that  i\.u(.i -c,  or  the  ca7/fe  of  tempera- 
ture^  is  alio  a  necclTary  con^litucf^t.  p?.rt  of  aqueous  vapour  ia 
vvhatfoever  way  it  be  formed,  end  Lnal  the  doctrine  of  capa- 
cities is  well  founded,  we  mult  rejcci  the  theory  of  Dr.  Hut- 
ton  altogether. 

P.  S.  Whether  the  phrafe  of  '^  t^c  difTolving  power  of  air 
on  water"  was  connected  in  the  :rr;l:ad  of  Dr.  Hutton  with 

■"  The  rem  inder  of  the  paper,  as  read  cfcre  the  fociety,  is  fupp-eued 
by  defire  of  tlic  author,  who  has  comirvinicatsJ  what  follows  ixi  it»  piatc, 
aud  in  which  his  reafons  for  this  will  appear. — £isXX0R. 

the 
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the  itlca  of  fomc  other  power  operating  jointly  with  the  heat, 
fuch  as  an  attraction  between  the  bafe  of  air  and  water,  I  am 
not  qualified  to  tleternune;  but  were  it  fo,  this  would  in  no« 
wife  atftcl  the  previous  reafpning-,  as  the  conclufion  refts  en- 
tirely on  the  temperature,  i.  e.  in  the  doctor's  view,  the  ca- 
loric prefent,  though  ihey  are  in  la6t  tvvo  difiinct  confidera- 
tions  which  he  has  blended. 

In  tlie  concludint}.-  part  of  this  efluy,  as  it  was  originally 
written,  I  had  difculfed  the  fubjeft  of  the  folution  ot  water 
in  air,  and  the  feveral  modes  of  its  precipitation,  on  chemical 
principles;  regarding  moi ft  air  as  a  ternary  compound  of 
bafe  of  air,  water,  and  caloric,  formed  and  fubfilting  by 
chemical  attractions,  and  dccompofed  by  the  operation  of 
the  fame. 

Having  iince  pcrufed  the  excellent  work  of  mv  friend  John 
Dalton  *,  which  I  have  before  alluded  to,  and  having  fcen 
and  repeated  fome  of  the  principal  experiments  therein  de- 
tailed, I  mud  acknowledge  that,  although  I  might  plead  the 
authority  of  a  Kirwan  f  in  fupport  of  the  chemical  theory  of 
evaporation,  I  am  now  difpofed  to  give  up  the  idea  of  a  proper 
Jhlutkn  of  water  in  air  'ui  toh. 

It  appears  to  me  that  nothing  need  be  more  clear,  fimple, 
and  concluiiye,  than  the  experiments  and  deductions  by  which 
the  author  attempts  to  prove  that  the  evaporation  of  water 
and  feveral  other  liquids  is  a  procefs  uniformly  regulated  by 
their  temperature,  the  effect  of  the  latter  in  equal  furfaces 
being  the  fame  in  vacuo  and  under  the  full  prcfl'ure  of  the  at- 
mofphere;  the  prefencc  of  which  has  no  other  intiuence  than 
by  its  motion  to  multiply  the  furface  of  the  liquid  and  carry 
awav  the  vapour  produced  ;  whence  the  difi'erence  of  cjuanlity 
evaporated  in  equal  times  in  a  moving  and  a  ftagnant  atmo- 
fphere.  The  folvent  power  of  air  on  water  may  alfo,  there- 
fore, befafelv  clalHd  among  thofe  caufcs  which  arc  not  need- 
ful to  the  effect  in  qr.eftlon,  and  therefore  not  to  be  retained 
in  philofophical  reafoning. 

"^  Experimental  EiTays  on  the  Conftitution  of  mixed  G.-.fcs:  on  the 
Force  of  Steam  or  Vapour  from  Water  and  other  Liquids  in  different 
Ttmperdturts,  both  in  a  Torricellian  Vacuum  and  in  Air;  on  Evapora- 
tion ;  and  on  the  Expaulion  of  Gcfes  by  Heat. — Mancbrjler  Memoas,  vol.  v. 
part  2.   I  So;. 

f  Of  the  Variations  of  Ll;e  Atmofphcre,  inC-rted  in  th.c  Iriih  Tranfac- 
lioas  I  Sol. 
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Xr.     Gi'nefal    Conji derations    on    Vegetalle   Extra^s,      Bjr 
C.  Parmentier. 

[Concluded  from  p.  386  of  our  laft  Volume.] 

Juices  of  Pla?ifs. 

J.  O  prepare  ihefe  julccp,  they  recommend  to  coIle(Sl  the 
plants  when  they  are  in  full  vegetation,  to  clean  them  care- 
fully, to  pound  them  in  a  marble  mortar,  to  prcfs  them  in- 
cloled  in  a  hair  bag,  after  having  added  to  them  a  little  water, 
but  only  when  they  are  either  a  little  too  aqueous  or  too  mu- 
cilaginous. 

All  the  fap-veflels  of  the  plant,  or  others,  are  broken  by 
the  aiSlion  of  the  peftle  :  all  the  liquids  which  they  contained 
How  oft",  together  with  the  green  fecula  and  the  attenuated 
remains  of  the  vegetable. 

They  recommend  to  purify  the  juices  either  by  reft,  or  by 
the  heat  of  boilinti;  water,  or  by  means  of  the  while  of  an 
egg,  or  by  making  them  pafs  through  gray  paper. 

The  firft  method  is  fit  for  the  juices  of  fruits. 

The  fecond  may  be  employed  for  all  the  juices  of  herbs 
deftiued  to  make  extra6ls. 

The  third  may  be  employed  for  all  juices,  infufions,  or 
deco£lions,  that  do  not  contain  tannin. 

The  fourth  is  neccffary  for  all  juices  the  virtues  of  which 
exift  chiefly  in  the  volatile  principles. 

It  is  preferred  in  pharmacy  for  magifterial  juices,  whether 
they  be  volatile  or  not;  the  two  vifcous  juices  excepted. 

JSIacera  tion — Infujion — DtXoBion . 

Tn  maceration,  the  cold  water  is  attra&ed  by  the  dry  veo-e- 
table  fuhftances  :  it  introduces  itfelf  into  them,  fwells  them 
up,  and  renders  fluid  whatever  is  foluble. 

It  has  been  found  that  maceration  is  fufficient  to  obtain 
from  quaffia,  and  even  quinquina,  the  real  a6live  parts  con- 
tained in  them. 

In  infufion,  caloric  more  abundant  than  in  maceration 
renders  the  water  more  penetrating,  more  aAive,  and  more 
folvent;  it  becomes  charged  with  a  much  greater  number 
of  the  principles  of  the  vegetable.  The  preparers  of  medi- 
cines make  ufe  of  it  in  preference  for  dry  herbs  and  for  leaves, 
which,  like  fenna,  for  example,  cannot  bear  ebullition  with- 
out lofing  thtir  virtues. 

In  deco6lion^  the  water  faturated  with  caloric  acquires  a 
much  greater  energy  :  it  penetrates  in  a  more  iiitimate  man- 
ner 
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ncr  tlie  vegetable  fuhjcrted  to  its  aclion ;  it  forces  to  beconle 
foluble  the  fubltaiiccs  which  were  not  fo  at  a  lower  tempera- 
ture ;  it  uichs  and  feparates  thofe  which  are  oily  or  reilnous  ^ 
it  diffipatcs  thofe  which  are  volatile  j  and  feveral  of  ihem  it 
tonibims  or  dccoinpofcg. 

They  expol'e  to  ii)e  artion  of  boiling  water  thofe  plants  or 
parts  of  plants  only  whieh  are  exceedingly  hard,  ant]  in  which 
there  cxills  nothing  volatile;  and  thcv  often  fnbjedt  thefe 
fiibrtances  to  niaceraiion  and  infn'ion  before  they  e.'tpofe  then> 
to  ebullition. 

In  evaporation,  the  v/ater  charrred  with  the  foluble  prin- 
ciples of  the  vegetables  gradually  abandons  them  to  unite 
with  caloric,  and  to  form  with  it  a  volatile  fluid  known  under 
the  name  of  vapour  :  by  thefe  means,  the  principles  before 
diluted  become  concentrated,  and  aOlunc  confidence,,  the 
ftate  and  name  of  extracts. 

They  prefcribe  a  gentle  fire  for  the  evaporation  of  the 
Juices,  macerations,  and  infufions,  and  a  ftronger  fire  for  de- 
coctions, taking  care  to  choofc?  largsfand  (hallow  evaporating 
veflcls,  and  to  itir  the  liquors  to  fiicilitaie  the  evaporation  of 
the  water,  and  to  prevent  the  extract  from  being  burnt. 

And  to  prevent  that  alteration  of  v. hich  the  principles  of 
vegetables,  when  hi*gh!y  diluted  v;ith  water  and  expofcd  to 
the  heat  of  an  evaporation  too  long  continued,  are  fufcepti- 
ble,  they  recommend  to  employ  onlv  the  neeelTary  quantity 
of  water,  paying  attention  to  the  folidity  of  the  fubftances 
expofcd  to  maceration,  infufion,  and  decoction.  They  take 
care  alfo  to  emplov  for  all  their  operations  very  pure  water, 
fenlible  tiiat  it  is  only  when  it  is  in  this  ftatc  that  it  is  fit 
for  boiling  puiie. 

During  the  evaporation  of  feveral  juices  or  decoip^^ions,  fome 
phsnomeua  occurred  which  did  not  cfeape  their  notice. 

Thev'  ren.tarked,  when  preparing  feveral  extracts  which 
thev  called  iaponaceous,  that  liquors  became  turbid ;  that 
their  I'arface  was  covered  with  a  pellicle  whieh  fepnrated  into 
flakes,  were  precipitated,  and  formed  incruftations  fufcepti- 
bie  of  bein-j;  burnt  at  the  bottom  of  the  evaporating  velVels. 

It  was  Ijaumc  in  particular  who  paid  attention  to  thefe 
precipitates;  he  fays  they  were  faline. 

The  preparers  of  fuch  medicines  have  alfo  found  that, 
during  the  cooling  of  the  decoctions  of  roots  or  barks  abun- 
dant in  rcfmous  matter,  and  during  the  cvapf.iration  of  (everal 
of  thefe  decoctions,  precipitates  more  or  lefs  abundant  were 
formed,  which,  according  to  the  opinion  of  Banme,  were 
owing  to  the  refiUj  more  or  lefs  altered,  of  the  vegetables 
tail  ployed. 

Thefe 
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Thefe  precipitates,  fonie  of  which  were  thought  by  Baum^ 
to  be  faline  and  others  refinous,  have  been  confidered  by  Pel- 
letier  as  earthy  fubftances,  and  are  afcribed  by  the  modern 
chemifts  to  the  union  which  feveral  of  the  immediate  prin- 
ciples of  vegetables  contained  in  the  juices  have  formed  with 
exygen,  which  makes  them  lofe  their  folubility  in  water. 

C.  Defchamps  junioi',  apothecary  at  Lyons,  is  of  opinion 
that  they  are  a  mixture  of  lime,  extractive  matter,  oily  or  re- 
finous uibftances  in  fome,  and  an  allringent  refinous  fub- 
Itance  in  others ;  fomelimes  of  a  little  calcareous  fait,  and 
lometimes  of  a  little  (ilex  or  alumine. 

As  the  obfervations  and  experiments  on  which  lie  founds 
his  opinion  may,  bv  laying  afide  what  he  thinks  unfavoura- 
ble to  oxygen,  be  exceedingly  ufeful  in  the  preparation  of 
extracts,  we  refer  to  his  memoir  publifhed  in  the  Ajinales  de 
Chimie  for  the  year  7. 

It  refults,  from  the  moft  eflential  fa6ls  announced  in  the 
memoir  of  C.  Defchamps  : 

ift.  That  there  exilts,  in  the  vegetabJe  juices  or  deco6lions 
which  he  fubjecl:ed  to  examination,  a  neutral  fait,  the  bafe 
of  which  has  always  been  found  to  be  lime,  fometimes  mixed 
with  a  little  filex  and  alumine,  and  of  which  the  acid  is  often 
different. 

2d.  That  this  faline  combination,  not  very  energetic  of 
itfelf,  is  weakened  when  diluted  with  v.ater,  and  is  eafilvde- 
flroyed  by  ebullition,  like  many  others,  when  the  acid  in  it 
is  not  in  excefs,  while  it  maintains  itfelf,  and  is  not  altered 
when  the  acid  is  fuperabundant  in  it. 

3d.  That  the  decompofition  of  this  fait,  when  it  takes 
place,  is  only  momentary, fince  the  depofits  become  rediflblved 
towards  the  end  of  the  evaporation  bv  the  fame  acid  which 
has  abandoned  them  ;  and  which  ihen,  notwiihftandino-  the 
lofs  it  has  fuflained  in  its  quantity,  refumes  fufticient  force  to 
re-eflabli(h  things  nearly  in  their  iirft  flate. 

Hence  arifcs  the  necefhty  of  not  feparating  depofits  which 
prevent  acids  from  being  acid  and  deliquefcent. 

4th.  That  thefe  depolits,  the  major  part  of  which  is  lime, 
which  carries  with  it,  more  or  Icfs  combined,  fometimes  an 
oily  extractive,  fometimes  a  refino-aftringent  fubltance,  and 
fometimes  a  little  efTential  fait,  itfelf  not  being  decompofed, 
do  not  take  place  when  the  juices  are  not  diluted  \\ith  water, 
when  maceration  and  infufion  are  fubllituted  for  ebullition, 
and  when  the  evaporation  is  eflecled  in  a  gentle  heal. 

By  uniting  the  facts  contained  in  the  memoir  of  C.  Des- 
champs  with  the  obfervations  of  the  chemifts  above  men- 
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tinned,  we  may  fee  how  extraAs  nnift  be  prepared  in  gciie- 
r:tl :  hut  thert  i^  oiie  which  requires  pccaii-.r  piocL-flls  that 
limit  be  made  known. 

j(l.  Hoh.-  ot  the  elder  and  buckihorn  are  made  with  juices 
which  have  been  extracted  24  hours  before  from  the  berries 
nf  t:  CO  two  fhrubs. 

During  that  time,  thcfe  juices  become  eliarg':'d  with  the 
ejctraclive  colouring  i)art  1.  dgcd  under  the  fkia  ot  the  berries, 
and  by  thefc  means  ac(]r.ire"niore  virtue. 

2d.  H\ira,!-t  of  juniper  is  obtained  bv  maceration  of  frefh 
juniper  berries  which  have  been  brui'ed.  'i'nev  are  evapo- 
.rated  in  a  gentle  heat,  after  being  made  to  pafs  through 
flannel. 

It  IS  iaccharine  and  aromatic:  it  would  be  acrid  and  re- 
fmous,  if  ebullition  were  employed.  Baume,  however,  has 
prcferibed  it;  but  he  made  it  light,  and  recommended  not  to 
bruile  the  bernes. 

3d.  Extrads  of  eaflia  and  tamarinds  are  all  produ6ls  of  the 
maceration  and  pulp  of  ihefe  fruits. 

Infufioii  of  tamarinds,  cold,  is  attended  wiih  the  inconve- 
nience f)f  fiirtering  their  eilential  fait  to  be  preciphated  daring 
the  evaporation. 

41I1.  Extrad  of  the  corn  pojipy  i:;  produced  by  carefully 
infufmg  the  dried  flowers. 

5th.  That  obtained  from  fafirori  is  very  abundant ;  almoft 
the  whole  of  its  llamina  are  converted  into  extract;  fo  that 
it  may  be  confidered  as  ufelefs  to  fubjed  them  to  this  pre- 
paration, which,  altering  their  virtue  a  little,  does  not  re- 
duce them  to  a  lefs  volunie. 

6th.  The  extrad  of  coU^quintida  js  made  with  a  decodion 
of  the  pulp  of  tliat  fruit  freed  from  the  ieeds.  To  render  it 
fweeter,  and  make  it  lefs  fufceptible  of  griping  the  bowxlsy 
it  ought  to  be  deprived  of  its  rcfm. 

B.uur.e  caa(ed  it  to  be  rediiTolved  in  cold  water.  He  fil- 
trated the  liqnt)r,  and  the  rcfui  remained  on  the  paper.  This 
operation  he  repeated  three  times. 

7th.  Opium  IS  brought  to  us  from  Turkey.  The  pradice 
of  making  it  near  the  ruins  of  Thebes  has  been  foil.  The 
inhabitants  of  E^ypt  [till  cultivate  the  plant  which  fiirniCnes 
it ;  but  only  to  e:U  the  feeds,  which  they  are  fond  of,  as  w^ell 
as  of  all  other  einulfive  feeds. 

Opium  is  an  extrad  prepared  from  the  expreffed  juice  of 
the  leaves,  ftems,  and  heads  of  the  wiiite  poppy. 

That  nfcd  in  connr.erce  is  very  impure.  Tlie  preparer  of 
.opium  diiJblvcs  ii  m  v.aicr,  makes  the  liquor  pafs  tUrougb 
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flannel,  and  evaporates  it  in  a  balneum  maviae.  When  he 
wishes  to  make  it  more  tranquillizing  than  narcotic,  he  iub- 
je6ls  it  to  both  the  following  preparations  : 

The  firft  confilts  in  cutting  the  opium  into  fiices.  boiling 
it  in  the  quantity  of  water  neceluiry  to  diflblve  every  thing 
fohible  it  contains,  draining  the  liquor,  evaporating  it  to  a 
half,  putting  it  into  a  tin  cucurbit  immerled  in  a  fand  bath 
over  a  fire  maintained  three  months  night  and  day,  adding 
water  in  proportion  as  it  is  evaporated,  fcraping  from  time  to 
time  the  bottom  of  the  evaporating  vefTel,  to  prevent  the  '-efia 
which  is  precipitated  from  being  burnt,  ftraining  the  liquor 
when  three  months  are  elapfed,  and  then  evaporating. 

A  folid  extraft,  called  opium,  is  obtained  by  long  digef- 
tion  of  all  the  extrafts  of  opium  :  this  is  the  one  moft 
efteemed  by  Baume.  The  fecond  procefs  is  that  employed 
by  Jofle  to  extra6l  the  gluten  from  the  farina  of  wheat. 

The  opium  is  expofed  under  the  cock  of  a  veHel  which 
produces  only  a  fmall  ftream  of  water,  where  it  is  kneaded  : 
its  extraftive  matter  is  dilTolved,  and  the  refinous  part  re- 
mains in  the  hands;  the  liquor  is  then  filtrated,  and  it  is 
evaporated  to  the  confiftence  of  extract. 

The  third  method  of  correfting  opium  is  that  recom- 
mended by  Baume  for  freeing  the  extract  of  coloquintida 
from  the  nrejudicial  refin  which  it  contains,  viz.  folution, 
cold  filtration,  and  evaporation.  But  as  the  refin  of  opium 
is  more  difficult  to  be  removed  than  that  of  coloquintida, 
thefe  three  operations  are  repeated  fix  times  fucceffively. 

8th.  It  is  cuft(jmary  to  purify  bv  folution  and  filtration  ex- 
tracts of  the  acacia,  hypociilis,  cachou,  and  liquorice,  fold 
in  the  (hops.  But  an  exa6t  pharmacopollfc  will  prefer  pre- 
paring the  laft-mentioned  article  himfelf  from  the  liquorice 
of  our  gardens  :  he  will  treat  it  by  infufion,  and  will  thus 
obtain  a  brown  extract  of  a  fweet  talle  and  very  agreeable, 
while  the  other  is  black  and  acrid,  and  often  contains  char- 
coal and  always  copper,  both  taken  from  the  bottom  of  the 
bafon  bv  fcraping  it  with  an  iron  fpatula. 

9th.  Extract  of  fenna  ought  to  be  made  from  an  infufion 
of  the  leaves  :.  flrong  dccodion  would  add  to  the  extractive 
fubfl:ance  given  by  infufion,  a  mucilaginous  matter  which 
would  weaken  its  virtue. 

joth.  Extracts  of  hemlock,  firnmonium,  hyqfcyamus,  and 
bella-dona,  were  prepared  by  Storck  from  the  unpuritied 
juices  of  thefe  plants. 

It  is  much  better  to  evaporate  thefe  juices  after  they  have 
been  purified  and  mixed  at  the  end  of  the  baking,  th,e  green 
fecula  being  feparated. 

E  3  lith. 
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1 1  til.  The  dry  extracts  ot  La  Garaye  are  all  made  by  fimpTe 
riKiciration  evaporated  in  a  balnenni  niariic,  or  in  a  (love,  ort 
flat  diflies ;  thev  form  very  thin  fcales. 

La  Garaye  filtered  his  liquors  a  fecond  time  when  thev 
were  lialf  evaporated;  bnt  this  fecond  filtration  is  ufelefs  if 
there  exifts  no  depyofit,  and  it  is  hurtful  if  there  he  one;  be- 
caufe  in  feparating  it,  inflcad  of  fuflcring  ii  to  be  redid'olved, 
tlie  extra6l  acquires  the  properly  of  attracting  moillure  more 
Itrongly. 

The  proccfs  cmp.loyed  by  La  Garaye  for  preparing  his  ex- 
tracts alters  as  little  as  poflible  the  fubflances  they  contain. 

i2lh.  E.MratSts  made  from  fueh  frefh-^athercd  roots  as 
contain  mucous  bodies  in  flates  of  Jblution  and  of  infolu- 
bility,  that  is  to  fay,  mucilage,  properly  called  (brch,  alfo 
have  need,  us  already  laid,  of  a  preliminary  preparation  to 
make  them  lofe  the  latter  fubftance,  capable  of  becoming 
niouldv  when  b.y  the  aid  of  warm  water  it  has  alFumed  the 
ftate  of  jelly. 

But  this  ttarch  does  not  hurt  extra(?ls  prepared  with  infu- 
lif)ns  or  deco6.\ions  of  the  fame  roots  dried,  becaufe  the  mu- 
cilage of  the  roots  is  dellroyed  or  modified  by  the  deficcation. 

13th.  Several  pharmacopolifls  having  obfervcd  this  change 
which  deficcation  produces  in  the  ftate  of  the  mucous  part 
of  plants,  have  thouo;ht  that  it  would  be  of  advantage  to 
prepare  extratj-ls  from  dried  plants,  efpecially  in  regard  to 
plants  hitihly  mucilaginous,  fuch  as  burragc. 

I:^xperience  has  taught  them  that  extracts  more  abundant, 
and  which  keep  longer  without  alteration,  may  be  obtained 
bv  this  method. 

'  Is  the  extractive  principle  increafed  by  deficcation  at  the 
expenie  of  the  mucilage,  or  does  the  mucilage  by  drying  in 
the  plants  alfume  a  (tale  which  approaches  very  near  to  that 
of  extrartive  matter? 

14th.  There  are  fome  extracts  in  which  it  is  nccefTary  to 
retain  a  refino-o;Lurimv  or  extrai^o-rclinous  fubftance  :  this 
mav  be  ef^eclcd  by  fucceflively  treating  the  plant  which  con- 
tains it  with  water  and  with  alcohol.  The  rcfult  of  theic 
two  ibiulions,  intimately  mixed  and  properly  concentrated, 
gives  this  kind  of  extraft. 

i^th.  Sometimes  wine  Is  employed  in  order  to  have  only 
one'infufion  to  make,  and  to  fulfil  the  fame  indication  ;  but 
it  is  probable  that  the  end  propofed  in  this  cafe  is  not  ob- 
tained. 

Wine,  indeed,  befides  it?  not  diffolving  fo  well  the  twa 
reiiuircd  princi].les,  is  attended  with  the  inconvenience  of 
furnilhing  not  only  the  extractlN  c  fubftance  proper  to  it,  but 
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alfo  an  acid,  which  muft  necefTarily  have  a  greater  or  lefs  ac- 
tion on  the  extraftive  matter  of  the  vegetables,  change  its 
fiature,  and  increafe  in  the  extracts  the  tendency  they  have 
to  deliqiiefcence. 

i6th.  Vinegar  extracts  very  badlv  the  principles  of  vege- 
tables;  it  generally  alters  them,  or  is  altered  bv  them. 

It  may  however  b^  Rill  emploved  as  a  folvent  in  re2;ard  to 
fquiljs,  garlic,  refinons  gtmis,  and  as  a  vehicle  of  the  odours 
and  colours  of  fome  flowers. 

17th.  Extrafts  by  highly  rectified  alcohol  are  refins  ;  by 
weak  alcohol  they  are  relins  mixed  with  gummy  or  extractive 
fubftances. 

Vegetable  fiibfliances  fubje^led  to  the  aAion  of  alcohol  are 
dry,  and  much  divided:  this  action  is  aflifted  by  a  deo-ree  of 
heat  more  or  lefs  confiderable.  The  vetfel  in  which  the  ope- 
ration is  performed  mu(l  be  fufficiently  large  to  allow  the 
vapours  to  circulate. 

When  the  folution  has  been  made  and  filtered,  water  is 
poured  over  it,  and  the  alcoliol  abandons  the  refin  to  unite 
with  the  water;  or  it  is  fubjefted  to  diflillation,  and  the 
alcohol  palfes  ott"  in  vapours,  leaving  the  refm  free  in  the 
fame  manner. 

i8th.  If  jalap,  for  example,  has  been  employed,  to  obtain 
the  refin,  and  if  it  be  intended  to  procure  the  gummy  ex- 
tra6l  of  this  root,  the  exhaufted  refiduum  of  the  refin  mu(l 
be  treated  with  water,  after  which  the  infufion  is  filtered  and 
evaporated. 

It  refults  from  thefe  general  confideralious  on  vegeta- 
ble extracts,  that  the  pharmacopolift,  if  he  proceeds  me- 
thodically, will  always  have  the  fatisfaftion  of  furnifhino;  the 
healing  art  with  medicines  containing  the  whole  of  the  im- 
mediate produ6ls  of  vegetables,  and  confequently  fufceptible 
of  producing  the  effe6ls  which  eflentially  belong  to  them. 


XII.  Dcfcript'ion  of  a  Three-hlajl  Fu/tng  Furnace ,  conJlruBed 
in  the  Chemical  Laboratory  of  the  French  School  of  Mines. 
By  P.  Torelli-Narci,  attached  to  the  Council  of 
Mines, 

X  HIS  furnace  is  deftined  for  fufing  different  mineral 
fubftances,  in  order  to  afcertain  the  nature  of  them  ;  and  the 
experience  of  fix  years  has  flioun  that  it  anfwers  the  intended 
purpofe.  By  its  means  a  very  intenfc  heat  is  obtained,  and 
it  was  employed  by  C.  Clouct  for  repeating  his  experiments 
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on  the  convcrfion  of  forged  iron  into  caft  flctl,  which  wer^ 
attentled  uilli  full  fuccels. 

Ch<r.n)ifts  who  have  fccn  this  furnac^e  feemed  defirous  of 
being  better  acquainted  with  the  coullruCliun  of  it:  tlic 
council  even  tranluiitled  drawings  of  it  to  feveral  perfons; 
and  what  has  hitherto  prevented  a  defcription  of  it  from 
being  given  was  a  defirc  to  afcertain  its  power  by  longer  ufe. 

I  long  a^o  conceived  the  idea  of  a  fufing  furnace,  in  which 
the  wind  was  difbibutcd  in  three  tuyeres  placed  in  its  cir- 
cumference, and  at  ccjual  diftancc^  from  earh  other  ;  but  I 
had  no  opportunity  of  realizing  tiiis  idea  till  I  became  at- 
tached to  the  council  ol  mines. 

Nearly  feven  vears  ago  a  plan  was  in  agitation  for  con- 
ftru6ling  in  the  laboratory  ol  the  fchool  a  fufing  furnace 
capable  of  producing  a  very  great  degree  of  heat,  in  order  to 
operate  with  facility  and  fpeed  on  larger  quantities  of  mineral, 
and  confequently  to  obtain  nv)ve  precifion  in  the  trials  which 
might  be  made  than  had  been  obtained  by  the  Imall  furnaces 
before  employed  tor  docimaitic  experiments. 

I  propoied  my  ideas :  they  were  approved  by  the  council 
of  niines  ;  and  I  was  ordered  to  caufe  the  furnace  I  am 
about  to  defvribe  to  be  conflru6led.  The  principal  difference 
between  it  and  thole  be'ore  ufed  for  the  lanie  purpofe  is, 
that  in  the  prefent  one  the  wind  is  intioduced  through  thiee 
tuyetes,  placed  at  eqiud  diftances  from  each  other  jn  its  cir- 
cunifereoce,  whereas  in  common  furnaces  it  enters  only  by 
one. 

This  furnace  is  round,  both  outfide  and  infide,  and  con- 
llrufted  of  very  refractory  bricks,  fecured  by  iron  hoops  in 
fuch  a  manner  that  thev  cannot  be  di (placed.  It  reits  on  a 
fqnare  bafe  of  ftrong  mafon-work,  raifed  to  a  fufficient  height 
above  the  ground  to  render  it  eafy  to  manage. 

The  bellows  are  four  feet  in  length,  and  the  mean  breadth 
of  them  is  about  20  or  21  inches  :  they  are  of  wood,  and 
the  joints  are  covered  with  white  leather.  1  he  upper  part 
confilts  of  five  folds  and  two  half  folds  ;  the  inferior,  of  two 
folds  and  tv\o  half  folds.  They  are  placed  8  or  9  feet* 
above  a  wooden  box,  the  j'.'nts  of  which  are  covered  with 
leather,  and  in>o  whicli  the  wind  as  it  comes  from  the  bel- 
lows is  conveyed  bv  a  copper  pipe,  three  inches  in  diameter, 
'adjufted  to  the-npper  p.irt  of  the  box.  The  box  iifclf  is  fup* 
ported  by  two  iron  bars  bnilt  into  the  wall.  From  the  lower 
part  of  this  box  defcend,  in  a  vertical  direction,  three  pipes 

*  This  height  is  aritiaiy ,  ii  dt:pe;ids  in  part  on  the  manner  in  which 
the  h)  11  »-s  -re  riitpofed,  and  on  the  height  of  the  chamber  in  which  the 
furcace  is  placed. 
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of  copper,  two  inches  in  diameter,  bent  at  risht  angles 
about  45  inches  below  it,  to  bring  them  into  a  hurizoutal 
pofition,  and  to  convey  the  wind  to  the  furnace,  which  is 
about  fix  feet  diftant.  The  extremities  of  thefe  pipes  are 
fitted  into  three  tuveres  of  forced  iron,  lixed  at  equal  diiiances 
around  the  circumference  of  the  furnace  :  theie  three  pipes 
are  more  or  lefs  curved  or  bent,  to  convey  the  wind  into  the 
furnace  bv  the  three  apertures  made  for  that  purpofe. 

About  lix  inches  below  the  box  is  adjuited,  on  each  of  the 
three  tubes,  which  defcend  in  a  vertical  direoiion,  a  brafs 
cock  about  three  inches  of  interior  diameter  :  thele  cocks 
ferve  to  intercept  eniirelv  the  communication  between  the 
bellows  and  the  furnace  ;  and  by  opening  them  all  more  or 
Jefs,  or  eack  of  them  feparat^iy,  any  required  t;uaulity  of 
wind  may  he  obtained  *. 

Thefe  cocks  are  well  fixed  to  the  tubes,  and  kept  in  their 
place  by  two  clips  of  iron  fuited  to  the  diamt^i'.-i's  ot  the 
tubes,  and  forming  a  kind  of  three  collars,  which  bv  means 
of  four  fcrews  embrace  and  confine  them  :  thefe  pie  es  ot 
iron  are  themfelves  made  faft  to  two  crutches  of  iron,  which 
fupport  the  box  and  are  fixed  to  it  by  fcrews.  The  box  is. 
kept  on  the  crutches  bv  two  llraps,  which  embrace  it  at  each 
extremitv,  and  are  fixed  I.. -female  fcrews,  which  x-q  fitted  to 
fcrews  on  the  ends  of  theie  ftra'ps  after  the v  have  palled 
tbrouoh  the  horizontal  part  of  the  two  crutci.es. 

To  give  the  proper  (trength  to  this  furn.icc,  a  folid  fquare 
■was  conftrucled  of  mafon-work,  about  a  fo')t  larger  on  each 
(ide  than  the  exterior  diameter  of  the  fides  of  the  furnace, 
which  were  from  21  to  22  inches  from  outfide  to  outfide. 
Bricks  were  ])laced  on  the  ground  in  the  middle  of  this  erec-» 
tion  for  the  extent  of  18  inches,  in  order  to  form  a  bottom, 
and  on  this  bafe  were  placed  the  fides  of  the  furnace  con- 
Ifrud-ted  in  the  manner  about  to  be  defcribed. 

I  cauied  to  be  forged  two  iron  hoops  fix  luies  in  thicknefs, 
from  2  to  2;-  mches  in  breadth,  and  about  ^i  inches  of  ex- 
itcrior  diameter :  tbtfe  two  circles  were  fattened  together  "Cy 
three  bars  of  iron,  the  diftance  of  their  exterior  edge  being 

*Care  muft  he  taken,  whcT  the  ^ifrinn  of  the  b  J!ows  cenfeSito  (hut  the 
cocks,  efpccial'v  vhcn  co?.1b  are  ufed  in  tn«  furnace;  fnr  the  bvdrcgen  dif- 
engaged  from  that  mineral  ftbftance  afcends  into  the  box  and,  when  the 
bellows  are  ag^in  made  to  a^.  may  inflame,  and  caufe  a  violent  exulofion, 
or  even  burft  the  bt:Jc\vs.  This  accident  orce  took  niace  in  the  fu  race 
Iicre  defcribed  :  the  box  burft  with  a  loud  noiie  on  the  firft  ftroke  •'>•  the 
bellows,  the  s^as  which  fi/ied  them  having  fiidceniy  inflamed  ;  but  by- 
good  fortune  no  perfon  was  hvirt.  'The  fame  thing  happer.ijJ  at  the  houfe 
^.'f  C.  Gcrlier,  lockfmith.  of  Paris  •.  one  of  his  bellows  burft  with  a  horrid 
#iplofion  attlie  moment  wben  they  were  put  iii  mouoc. 

E  4  kept 
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kept  at  about  nine  inches,  the  height  of  the  brick?  :  thef© 
bars  are  pieiccd  with  holes  towards  the  end  riveted  on  the 
circles,  and  placed  at  equal  diltances  on  their  circumference. 
One  of  the  extremes  of  each  of  thcfe  three  bars  is  left  of  a 
fufficient  length  to  pals  beyond  the  lower  circle  about  an 
inch,  in  order  to  make  them  enter  into  three  holes  formed  in 
the  brick -work  which  forms  the  bottom  of  the  furnace,  and 
by  thefe  means  to  prevent  the  furnace  from  becoming  de- 
ranged. 

This  kind  of  iron  frame  was  filled  with  bricks  fimilar  to 
thofe  employed  for  the  bottom  of  the  fLirnace  :  they  were 
rubbed  one  on  the  other  to  fmooth  them,  and  the  corners 
were  a  little  rounded;  fo  that,  being  placed  upright  with  their 
broad  fides  applied  to  the  iron  hoops,  the  narrow  fide  ftood 
inwards.  By  thcfe  means  all  thefe  bricks  were  adjufted  in 
fuch  a  manner  as  to  touch  each  other  by  their  broadeft  faces, 
and  to  form  the  fides  of  the  furnace,  the  thicknefs  of  which 
was  equal  to  the  breadth  of  the  bricks,  and  its  depth  to  their 
.length.  Three  apertures  were  referved  for  the  tuyeres  which 
terminate  the  three  tubes  that  convey  the  wind,  by  cutting 
from  as  many  bricks  a  portion  equal  to  the  thicknefs  of  a 
brick. 

Thefe  bricks  thus  adjufted  were  taken  from  the  iron  frame, 
and  then  replaced,  putting  between  them  a  cement  to  con- 
necl  them  firmly  and  to  fill  up  the  joints.  The  duft  pro- 
duced by  cutting  the  bricks  was  referved  for  this  purpofe; 
and  I  defired  the  workman  to  mix  with  it  a  fmall  quantity  of 
clay  diluted  in  a  great  deal  of  water,  in  order  to  make  a  puddle 
for  daubing  over  the  bricks,  and  in  particular  to  put  between 
them  no  more  than  was  neceflary  for  filling  the  joints  and 
the  fmall  fpace  left  between  their  faces  in  confequence  of 
any  inequality  left  in  drefling  them. 

The  furnace  thus  conftrudfed  was  then  placed  on  its  bafc, 
a  flratum  of  the  fame  mortar  employed  for  filling  up  the 
joinings  of  the  bricks  being  firft  interpofed.  The  extremities 
of  the  three  iron  bars  projecting  bevond  the  lower  circle  were 
placed  in  the  holes  left  in  the  bafe  to  receive  them.  The 
body  of  the  furnace  encircled  with  iron,  both  by  its  weight 
and  the  gentle  blows  given  to  the  iron  hoops  above  the  bars 
which  conne6^ed  ihein,  expelled  the  excefsof  the  mortar,  and 
caufed  a  part  of  it  to  enter  and  unite  with  that  which  filled 
up  the  joints  of  the  brick-work  of  the  circumference,  which 
rendered  it  immoveable. 

The  bellows  is  fecured  as  ufual   by  crutches  of  iron   and 

fupporters  fixed  in  the  wall   and  to  the  floor :  the  handle   is 

v^ifpoi'cd  in  fuch  a  manner,  that  the  rope  which  makes  it  aft 
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Tnav  be  pulled  by  the  fame  perfoii  who  manages  the  fire  of 
the  furnace,  which  in  certain  cafes  is  necelfarv. 

The  tuyeres  of  forged  iron  which  receive  the  ends  of  the 
copper  tubes  are  fecured  in  their  proper  apertures  in  the  cir- 
cumference of  the  furnace  by  pieces  ot  brick  and  mortar 
fimilar  to  that  employed  for  lilling  up  the  joints;  and  the 
ends  of  the  copper  pipes  introduced  into  thefe  tuyeres  are 
luted  with  the  fame  mortar,  a  little  thickened  with  brick-dufh 

The  aperture  of  thefe  tuyeres  towards  the  interior  of  the 
furnace  is  only  nine  lines  in  diameter;  on  which  account,  as 
the  volume  of  air  furniflied  by  the  bellows  cannot  pafs  fo 
quick  as  it  is  produced,  it  becomes  condenfed  in  the  box 
placed  above  the  cocks.  By  thefe  means  a  very  uniform  blaft 
is  obtained,  which  can  alfo  be  regulated  by  opening  more  or 
fewer  of  the  cocks. 

During  more  than  fix  years,  fince  this  furnace  was  con- 
(Irudled,  it  has  fuffered  no  derangement:  it  is  not  even 
cracked.  It  is  however  worn  in  the  infide  by  the  violence  of 
the  heat  it  has  experienced,  which  has  increafed  its  diameter 
about  two  inches.  The  parts  round  the  tiiree  tuyeres  have 
alfo  got  hollowed,  fo  that  it  has  need  of  being  repaired.  It 
is  intended  to  make  it  deeper,  and  to  have  a  kind  of  move- 
able muffs  or  linings  made  of  fire-clay,  in  order  that  its  dia- 
meter may  be  reduced  at  pleafure  :  it  is  meant  alfo  to  con- 
ftrudl  it  in  fuch  a  manner,  as  to  depoiit  the  red  or  fupport  for 
the  crucible,  not  on  the  bottom  of  the  furnace,  but  on  bars 
of  forged  iron  placed  at  the  diftance  of  fome  inches  from  that 
bottom,  fo  as  to  leave  below  them  a  vacuity  in  which  the 
blad  of  the  bellows  may  be  diffufed,  and  from  which  it  may 
rife,  pafijng  between  the  bars  to  traverfe  the  mafs  of  charcoal 
which  furrounds  the  crucible.  The  blaft  will  then  produce  a 
more  uniform  fire,  and  the  flame  can  no  longer  be  directed 
againft  the  fides  of  the  crucibles;  fo  that  the  rific  of  their 
breaking  by  fudden  inequalities  in  the  heat  will  be  much  lefs. 

This  alteration  is  going  to  be  immediately  carried  into  ex- 
ecution, and  the  method  propofed  for  doing  it  is  as  follows  : 

A  round  frame  will  be  made  of  forged  iron,  in  which, 
bricks  will  be  placed  in  the  fame  manner  as  above  defcribed. 
In  the  lower  part  of  the  furnace  an  aperture  will  be  referved 
for  raking  out  the  afiies,  which  will  be  clofed  by  means  of 
a  door  of  baked  earth  carefully  luted  with  clay.  Some  inches 
above  the  bottom  of  the  furnace  will  be  placed  a  grate  of 
forged  iron,  and  between  this  grate  and  the  bottom  of  the 
furnace  the  tuyeres  will  terminate,  and  the  blaft;  be  intro- 
duced.    Muffs  or  linings  of  very  refra^ory  earth   will  then 
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be  introduced,  fo  as  to  dcfcend  to  this  grate.  There  will  be 
two  of  ihtm,  one  within  the  other,  and  boih  within  the 
•body  of  the  furnace.  At  the  lower  part  thefc  muffs  will  be 
furniihcd  with  a  rim,  projcdting  outward  To  as  to  leave  be- 
tween the  body  of  the  furnace  and  the  mutis  a  vacuitv,  which 
will  be  luted  at  the  t)oiioni  wiili  clav,  and  which  will  be 
filicd  with  pounded  gbls,  or  any  otiier  fabllancc  a  bad  con* 
ductor  of  heat. 

The  interior  muff,  or  both  of  them,  mav  be  removed  at 
pleafurc  to  obtain  a  furnace  of  greater  or  Icfs  capacity  accord- 
ing to  the  operations  to  be  performed.  It  is  propofed  to  make 
the  mufls  wider  at  the  top  tiian  at  the  bottom. 

Explanation  of  the  Figures  {Plate  I.). 

Fig.  I.  Plan  of  the  bellows  and  of  the  furnace.  A  R,  the 
bellows  made  of  wood,  ilie  folds  of  which  are  alfo  of  wood 
covered  with  leather  on  the  joints.  CD,  the  handle  which 
i'erves  for  moving  the  bellows.  E,  a  copper  tube  whiclv  con- 
veys the  wind  of  the  bellows  into  the  box  F  G,  in  w  hich  it  is 
condcnfed.  FG,  a  box  of  wood  ferving  as  a  refervoir  for  the 
wind  condenfed  by  the  bellows,  iil,  KL,  MN,  three  pipes 
adapted  to  the  box  F(j,  and  which  convey  the  wind  into  the 
inlule  of  the  furnace  by  three  tuyeres,  I,  L,  N.  O  P,  mafon- 
work  to  fupport  the  horizontal  pipes.  Q,,  the  furnace  pro- 
perly fo  called,  the  form  of  which  is  circular,  and  which  is 
placed  on  the  fquare  mafon-work  Pi,  S,T,  U. 

Fig.  2.  Elevation  of  the  furnace,  the  pipes  which  convey 
the  blad,  the  cocks,  the  condenling  box,  and  the  bellows. 
AB;,  the  bellows  mounted  in  their  place,  and  fupported  by 
the  iron-work  necellary  for  fecunng  it,  which  is  fixed  in.  the 
wall  and  to  the  floor.  CD,  the  handle  which  ferves  lor 
moving  the  bellows.  E,  the  capper  pipe  which  conveys  the 
blaft  of  the  bellows  to  the  box  FG  in  which  it  is  condenfed. 
At  G  is  a  hole  Ihut  by  a  large  cork  Hopper,  which  can  be 
opened  at  pleafure.  This  box  is  fupponed  by  two  crutches 
of  iron  f,gy  and  h,  i,  built  into  the  wall,  and  on  which  it  is 
fixed  by  two  iron  ftirrups  /,  m. 

Fig.  3.  One  of  the  crutches  and  its  ftlrrup  are  feen  rcpre- 
feuted  fidewife  at  J,  g,  I',  the  extremities,  w,  0,  are  built  into 
the  wall,  and  the  two  ends,  p,  y,  of  the  iron  piece  which 
keeps  the  box  on  the  horizontal  traverfe  of  the  crutch,  are 
tapped,  and  receive  fcrews  which  make  them  faft  to.  the 
crutch  y^,^.  HI,  KL,  MN,  are  three  pipes  which  con- 
vey the  wind  into  th«t;interior  of  the  furnace.  Q,  R,S,T,.U, 
juafoa-woEk  on  which  is  placed  the  furnace  Q,  and  winch 
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,ferves  It  as  a  bottom.  OP,  mafonry  which  lerves  to  fupport 
the  three  pipes  that  convey  the  wind  to  the  furnace.  XYZ, 
fie-.  2.  are  the  three  cocks  fixed  to  the  three  pipes  which  pro- 
ceed from  the  box  to  convey,  the  wind  to  the  furnace. 

In  fi^r.  4. J  the  dimenfions  of  which  are  double  thofe  of 
fo;.  2.J  n^'iy  be  feen  the  details  of  one  of  thefe  cocks. 

^At  r,  s,ty  the  bodv  of  the  cock  is  feon  in  front ;  the  (topper 
beuisr  taken  out  fliows  at  r  and  at  /  ihe  two  holes  which  re- 
ceive the  tubes  that  conininnicate  either  with  the  box  or  v\iih 
the  tUN  crcs.  1/  exhibits  the  body  ot  the  cock  feen  on  one  iide ; 
-v  the  key  with  its  aperture  x,  and  its  head  y.  This  kev, 
turned  round  more  or  leis  in  its  Jbcket,  (erves  to  give  more 
or  lefs  wind.  1,2,3,  iron  clips  which  fecure  the  cocks  at 
the  diftance  they  ought  to  be  from  each  other,  and  connect 
them  at  the  fame  time  to  the  iron  crutches  whicn  fupport 
the  air-box. 

Fii-.  5.  a  plan  of  thefe  two  dips.  They  are  bent  at  the 
places  marked  1,  2,  3,  to  embrace  the  body  of  the  three  cocks, 
and  fecure  them  in  fuch  a  manner  that  they  cannot  be  de- 
rancred  when  they  are  opened  or  fhut. 

Y\<i.  6  and  7  reprefen:  the  plane  and  fetlion  of  the  changes 
and  additions  propoi'ed  to  be  made  when  the  furnace  is  re- 
conftriidled.  At  I,  L,  and  N,  are  feen  the  txtremities  of  the 
three  pipes  that  enter  the  forged  iron  tuyeres,  and  convev  the 
w  ind  to  the  interior  of  the  furnace,  a,  b,  and  c,  indicate  the 
tbicknefs  ar  the  upper  part  of  each  of  the  muffs  and  of  the 
bodv  of  the  furnace,  between  which  there  are  two  vacuities 
filled  with  pounded  glafs  or  foine  other  bad  conduftor  of  heat, 
(i,  the  grate  on  which  are  depofited  the  refts  of  baked  earth 
deftined  to  receive  ibe  crucibles,  e,  the  crucible,  luted  and 
attached  with  clay  to  a  reft  of  baked  earth. 

Note  by   the  Author  on  the  Furnaces  ivhich  have  feveral 
Tuyeres. 

The  advantage  arifing  in  large  founderies  from  the  appli- 
cation of  two  or  three  tuyeres  inftead  of  one,  is  well  known  ; 
but  I  do  not  believe  that  fuch  an  arrangement  was  ever 
adopted  in  Irnall  furnaces. 

AtTreibach,  in  Carinthia,  C.  Le  Febre,  and  HafTenfratz 
nicmber  of  the  council  and  infpeftor  of  mines,  faw,  about 
tvicnty  years  ago,  a  large  furnace  with  two  tuyeres;  drawings 
of  which  they  brought  to  France,  and  which  they  repre- 
fentcd  in  the  ihird  plate  of  I 'Art  de  fahriqiier  les  Canotis,  bv 
Monge  :  two  pairs  of  bellows  fupply  wind  throujih  two  oppo- 
lite  tuyeres,  and  fince  that  arrangement  ihe  daily  produ6l  of 
metal  has  beei\  double, 

In 
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In  England,  Mr.  Wilkinfon  has  employed  feveral  years, 
for  fufing  iron  ore  by  coke,  furnaces  of  Icfs  height  than  thofc 
which  he  ufed  before,  and  he  fupplies  wind  by  three  tuyeres 
placed  at  equal  diftances  in  the  circumference  of  the  furnace. 


Xni.  On  a  mrfalUc  Snliitlon,  nvhich  forms  a  Telloiu  Inky 
that  appears  and  difappears  like  that  of  Hellot.  Read 
lefore  the  French  National  Injlitute,  by  C.  Gillet- 
Lauaiont,  Jljjociate*. 

i^OME  time  ago,  having  thrown  into  the  fire  a  folution  of 
a  mixture  of  fulphate  of  copper  and  muriate  of  ammonia, 
w  here  it  produced  very  agreeable  colours,  fome  of  it  fell  upon 
a  piece  of  paper  placed  in  the  chimne)^,  which  became  of 
a  bright  yellow  colour.  Having  taken  the  paper  from  the 
chimney,  I  was  much  aftoniflicd,  fome  moments  after,  to 
find  that  it  was  no  longer  coloured  :  on  again  cxpofing  it  to 
heat  the  colour  reappeared,  and  difappeared  in  like  manner 
on  cooling. 

I  tried  lately  to  repeat  this  experiment ;  and  I  obtained 
.from  thefe  two  fidts,  mixed  nearly  in  equal  parts,  a  folution 
of  a  bright  yellow  colour  when  warm,  and  of  a  beautiful 
emerald  green  when  cold,  which  at  firft  gave  cryftals  in 
oblique  prifms  with  rhomboidal  bafes,  and  then  blue  cryftals 
in  flat  o^laedra. 

This  liquor  and  the  folution  of  the  cryftals  gave  a  yellow 
ink,  which  appeared  yellow  with  heat,  and  difappeared  with 
cold,  but  flill  better  with  moifture. 

I  obfcrvcd  that  thefe  folutions  are  indebted  for  this  pro- 
perty only  to  the  muriate  of  copper,  which  when  employed 
alone  does  not  produce  the  fame  etle^^:. 

On  comparing  this  ink  with  that  given  by  the  muriate  of 
cobalt,  known  under  the  name  of  the  fympathetic  ink  of 
Hellot,  it  is  fccn  that  all  thefe  kinds  of  ink  are  indebted  for 
the  property  which  they  have  of  difappearing,  only  to  metallic 
muriates,  which  powerfully  attra6l  the  moillure  of  furround- 
ing  bodies. 

The  vellow  ink  produced  by  the  muriate  of  copper  and  the 
folutions  which  contain  it  (very  difl'ercnt  from  thole  which, 
being  at  firil  invifible,  remain  fixed  after  they  have  appeared) 
gives  by  its  colour  a  variety  very  diftinft  from  that  of  ficllot, 
which  is  of  a  fea  green  :  with  the  latter  it  forms  varied  tints 
#f  an  emerald  green. 

•  from  the  Journal  da  Mii:fs,  No,  58. 
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They  may  be  made  to  appear  at  pleafure  by  the  aid  of 
heat,  and  to  difappear  very  fpeedily  by  putting  the  writing 
between  the  folds  of  paper  fomewhat  moid:  but  I  mull 
here  obferve,  that  it  requires  much  care  to  make  the  experi- 
ment fucceed  completely,  and  that  a  certain  degree  of  heat 
muft  not  be  exceeded  ;  otherwife,  the  paper  being  fcorched, 
the  writing  can  no  longer  difappear. 


XIV.  AjToort  Viezu  of  the  Crankgnomic  Syjlem  of  Dr.  Gall, 
of  Vienna.  By  L.  BojAxus,  M.  D.  Membei-  of  the  Me- 
d'tcal  Societies  of  Jena  and  Puiisy  and  of  the  Society  of  tbfi 
Olfervers  of  Man*. 

f\T  all  period?,  a  defire  to  find  in  the  exterior  of  man  cer- 
tain marks  indicative  of  his  interior  faculties,  his  paffions, 
his  morals,  &c.,  has  induced  the  learned  to  eftablifh  fvftems 
of  phyfiognomy  more  or  lefs  fatisfa(?ton,'.  1  he  moft  it'riking 
of  thefe  fyftems  are  thofe  of  Eaptifta  Porta  and  Lavater,  the 
theorv  of  the  facial  angle,  and  the  fvftem  of  Dr.  Gall. 

In  regard  to  the  firlt,  who  employed  himfelf  in  comparing 
the  contours  of  the  human  figure  with  thofe  of  beafts,  ob- 
fervers  have  determined  its  value,  and  confider  his  principle:* 
as  the  fruit  of  a  difordered  imagination,  as  too  bold,  too  little 
founded  on  rational  obfervation_,  and  abfolutely  uncertain  in 
its  application. 

The  fyftem  of  Lavater  has  had  more  fuccefs ;  but  while  we 
revere  the  genius  of  that  celebrated  man,  who  was  trulv  a  great 
obferver,  we  cannot  help  acknowledging  the  inltabilitv  of  the 
bafis  on  which  all  the  opinions  he  advances  rell;  and  the 
mind  is  not  fatisfied  with  truths  which  can  be  appreciated 
onlv  bv  an  imagination  equally  exalted,  and  a  touch  fo  deli- 
cate as  that  of  the  author. 

The  theory  of  the  facial  angle,  which  embraces  a  wider 
field  than  the  fyftem  of  Lavater,  leaves  us  in  uncertainty  re- 
fpecling  the  detail  of  the  faculties,  and  gives  us  only  general 
points  of  view  ;  but  it  prefents  us  with  thi>  truth,  of  the 
greateft  importance — that  the  facial  anorle  increafes  in  fize  in 
proportion  to  the  faculties  of  animals :  and  in  this  it  coincides 

*  From  the  Magazin  Encyctopedl^ue,  No.  4,  Metfidor,  an,  to.  Dr. 
Bojanus  in  a  note  fays  :  "  As  this  hiftoricHl  explanation  is  by  no  means  in- 
tended to  pro%-e  the  truth  of  Dr.  Gail's  fyftem,  it  can  lead  to  no  decifive 
opinion  on  this  fyftem,  which  will  be  eftabiifhed  by  its  author  on  folid 
reafoning  and  convincing  teftimony.  It  is  neceffary  aUb  (f?.ys  ht)  to  ob- 
ferve, that  the  palTages  marked  with  inverted  commas  du  not  reft  on  tlic. 
authority  of  Dr.  Gaii." 

int 
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in  an  evident  manner  with  the  sitncral  rcfults  of  the  fyftem 
of  Dr.  (jail. 

Withom;  entering  into  an  exn<!^  detail  of  the  laborious 
route  which  this  learned  philcfophcr  purfued,  to  be  enabled 
lo  eftablilh  a  certain  bahs  in  a  Icience  hitherto  hypothetical, 
we  (liali  examine  brielly  his  fundamental  principles. 

1.  The  Brain  is  the  material  Organ  of  the  internal  Faculties » 

Far  from  attempting  to  decide  the  metaphyfical  queftions 
on  the  nature  of  the  foul,  or  what  may  be  fuppofed  as  the 
occult  caufe  of  the  internal  faculties,  we  are,  however,  forced 
to  admit  a  material  organ  for  their  action. 

But,  as  it  is  obferved  that  thefe  faculties  are  found  only 
where  the  brain  exifts;  that  they  are  lolt  with  it;  that  difeale 
and  lasfion  of  the  brain  have  afeniible  influence  on  their  de- 
gree and  their  ai-l;ion  ;  that  the  volume  of  the  brain  increafes 
in  direft  proportion  to  the  faculties  of  animals  ;  it  is  not  vcn- 
turiug  too  far  to  confidcr  the  brain  as  the  material  and  inter- 
mediate organ. 

[It  might  be  here  objeAed,  that  In  feveral  cafes  individuals 
have  loft  a  confiderable  portion  of  the  fubftance  of  the  brain 
without  the  faculties  being  fenfibly  diminiflied  ;  but  it  is  to 
be  obfervtd  that  the  greater  part  of  the  cerebral  organs  exift 
double,  and  that  the  obfervations  mentioned  are  not  exact.] 

2.  The  Bram  contains  different  Organs  independent  on  each 

other  for  the  different  Faculties  *. 

The  internal  faculties  do  not  always  exift  in  the  fame  pro- 
portion to  each  other.  There  are  fome  men  who  have  a  great 
deal  of  genius  without  having  a  memory,  who  have  courage 
without  circumfpection,  and  who  poflels  a  metaphyfical  fpirit 
without  being  gf)od  obiervers. 

Befulcs,  the  phaenomena  of  dreaming,  of  fomnambulifm, 
of  delirium,  &c.  prove  to  us  that  the  internal  faculties  do  not 
always  aA  together;  that  there  is  often  a  very  great  aftivily 
of  one,  while  the  reft  are  not  fenfible. 

Thus  in  old  age,  and  fometimes  in  difeafe,  fuch,  for  ex- 
ample, as  madnels,  feveral  faculties  are  loft,  while  others 
fubiilt :  befidcs,  a  continued  emplovment  of  the  fame  faculty 
fcnfiblv  dimiui{bes  its  energy:  if  we  employ  another,  we 
find  it  has  all  the  force  of  which  it  is  fuiccptible;  and  if  we 
return  to  the  former  fiicully,  it  is  obferved  that  it  has  refumed 

*  This  idea  of  independence  ought  not  to  dtftroy  that  prirxiple  of  ani- 
msl  (irganilin,  that  ail  the  parts  are  in  a  reciprocal  ratio :  it  oi!a;ht  to  mark 
only,  that  the  aiSlio::  of  oce  orgaa  does  not  abfolutely  iaiply  tK.e  ftme  de-» 
grec  in  another. 

its 
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its  ufiial  vigour.  It  is  thus  that,  when  fatigued  with  reading 
an  abfb'aA  philofophical  work,  we  proceed  with  pleafure  to 
a  poetical  one,  and  then  refume  with  the  fame  attention  our 
former  occupation. 

All  thefe  phenomena  prove  that  the  facuhies  are  diftin6t 
and  in'.lcj)endent  of  each  oiher,  and  we  are  inclined  to  believe 
that  the  cafe  is  the  fame  with  their  material  organs, 

[We  do  not  entirely  agree  with  this  idea  of  Dr.  Gall,  and 
tve  believe,  on  the  contrary,  that  the  feparation  of  the  ma- 
terial f)rgahs  ought  to  be  confidercd  as  the  caufe  ot  the  di- 
ftindion  of  the  uiternal  faculties.  It  appears,  to  us  at  kaft, 
that  by  fuppoling  the  faculties  themfelves  as  originally  fepa- 
rated  we  cannot  fave  onrfelves  from  falling  into  materialifm, 
which  exifts  when  the  mind  is  no  longer  confidered  as  unity.] 

3'  The  Expa?iJioTi  of  the  Orjrans  contained  in  the  Cranium  is 
in  the  direSl  Ratio  of  the  Force  of  their  correfponding  Fa- 
culties. 

Tliis  principle,  dilated  by  analogy,  refls  on  this  axiom, 
that  throughout  all  naiure  the  faculties  are  always  found  to 
be  proportioned  to  their  relative  organs  j  and  the  truth  of  it 
is  proved  in  a  fpecial  manner  by  the  particular  obfervation» 
of  Dr.  Gall. 

It  is  however  to  be  remarked,  that  exercife  has  a  great  in- 
fluence on  the  force  of  the  faculties,  and  that  an  organ  mo- 
derately expanded,  but  often  exerciied,  can  give  a  faculty  fu- 
perior  to  that  which  accompanies  a  very  extenfive  organ 
never  put  in  a6lion ;  as  we  fee  that  a  man  of  a  weak  con- 
formation acquires,  by  rontinued  exercife,  ftrength  fuperior 
to  another  of  a  more  athletic  ftrudure. 

[We  muft  here  mention  an  opinion  which  feems  to  refult 
immediately  from  this  principle,  and  which,  however,  is  falfe  : 
it  is,  that  the  volume  of  the  brain,  in  general,  is  in  the  direct 
ratio  of  the  energy  of  its  faculties.  Oblervation  has  proved 
to  Dr.  Gall,  that  we  cannot  judge  of  the  (trength  of  the  facul- 
ties but  bv  the  development  of  the  feparale  organs  which 
form  diftintt  eminences  in  the  cranium;  and  that  a  cranium 
perfee.lly  round,  of  v.-v-.tever  fizc  it  may  be,  is  never  a  proof 
of  many  of  of  great  faculties.] 

I  do  not  recoiled  to  have  heard  the  reafon  afligned  by  Dr. 
Gall,  but,  in  my  opinion,  thefe  brains  may  be  confidered  as 
in  a  ftate  analogous  to  obefity ;  and  as  we  do  not  judge  of  the 
mufcular  force  of  a  man  or  an  animal  by  the  volume  of  their 
members,  but  by  the  development  of  the  mufclcs  in  parti- 
cubj,  I  think  we  ought^  in  like  manner,  to  judge  of  the 
^  "  ftrength 
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ftrength  of  the  faculties  by  the  development  of  the  relative 
organs. 

In  the  lafl  place,  the  4th  principle,  the  nioft  important 
for  praftice  in  regard  to  the  fyiteni  of  Dr.  Gall,  is : 

Ji-'e  may  judge  of  thefc  different  organs  and  of  their  fa cul' 
ties  by  the  exterior  form  of  the  cranium. 

The  truth  of  this  principle  is  founded  upon  another,  viz. 
th.it  the  conformation  of  ihe  cranium  depends  on  that  of  the 
brain  ;  a  truth  gcncrallv  acknowledged,  and  proved  by  the 
anterior  part  of  the  brain,  by  the  impreflions  in  the  anterior 
part  of  the  cranium,  and  by  other  fadts. 

[There  areikul!*,  it  is  true,  in  which  an  external  protuberance 
of  the  bone  corrcfponds  to  an  interior  one ;  and  this  irrcgu- 
laritv,  which  is  found  fometimcs  as  a  difeafe,  and  moft  com- 
monly at  an  advanced  age,  when  the  cerebral  organs  do  not 
oppofc  the  (iuiie  refiftance  to  the  cranium,  renders  the  prac* 
tice  of  Dr.  Gall's  fvftem,  in  fome  meafure,  uncertain.] 

Guided  by  ihcfe  principles,  Dr.  Gall  examines  the  nature 
of  the  (kull,  compares  the  crania  of  animals  and  thoie  of  men 
analo(];ous  and  different  in  faculties.  His  refearches  have 
proved  to  him,  in  a  manner  almoll  inconteftable,  not  only 
the  above  truths,  but  that  the  faculties  of  animals  are  ana- 
logous to  thofe  of  man 5  that  what  we  call  in(lin6l  in  ani- 
mals is  found  alfo  in  the  latter,  fuch  as  attachment,  cunning, 
circumfpeAion,  courage,  &c.;  that  the  c^uantity  of  the  or- 
gans fixes  the  difference  of  the  genus  ot  animals,  their  re- 
ciprocal proportion  that  of  individuals;  that  the  difpofition 
orioinally  given  to  each  faculty  by  nature  may  be  called  forth 
bv^exerciie  and  favourable  circumitances,  and  fometimes  by 
difeafc,  but  that  it  never  can  be  created  in  the  cafe  where  it 
has  not  been  given  bv  nature*;  that  the  accumulation  of 
the  organs  takes  place  in  a  conftant  manner  from  the  hind 
part  forwards,  from  the  bottom  to  the  top,  in  fuch  a  manner, 
that  animals  in  proportion  as  they  approach  man  in  the  quan- 
tity of  their  faculties  have  the  fuperiorand  anterior  part  of  the 
brain  more  expanded  ;  and,  in  the  lall  place,  that  in  ihe  moft 
perfe6t  animal,  man,  there  are  organs  in  the  anterior  and 
fuperior  parts  of  the  frontal  bone,  and  of  the  parietals,  deftined 
for  faculties  which  belong  to  them  exclufively.  "It  is  under 
the  latter  point  of  view  that  the  difcoveries  of  Dr.  Gall  agree 
perfeftlv  with  the  theory  of  the  facial  angle,  which  fecms 
Hill  further  to  eftablifli  the  truth  of  them." 

In  regard  to  the  details  of  Dr.  Gall's  iyfteni,  and  the  enu- 

•  The  germ  of  everv  organ  muft  cxill  in  embryo,  if  the  expanfion  of 
that  organ  is  cu  be  afterwards  called  forth. 

meratioii 
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lOeratlan  of  the  different  organs  which  he  found,  it  is  diffi- 
cult to  give  an  eijci  and  fatisfaftory  defcription  of  them^ 
when  ilhidrated  with  the  number  of  fadts  and  examples 
which  he  emplovs  to  prove,  in  an  evident  manner,  what  he 
advances;  I  fhali  however  attempt  the  enumeration,  being 
perfuaded  that  it  will  contain  feveral  illoftrations  of  the  au- 
thor's manner  of  confidering  the  fubje(!!lj  and  give  a  true 
idea  of  the  method  to  be  purfued  to  attain  to  his  refults  *. 

I.   Organ  of  the  Tenacity  of  Life. 

The  firft  organ  which  the  author  thinks  he  has  found  is 
that  of  the  tenacity  oflfe  [tenacilas  vitar)  :  he  confiders  the 
medulla  oblongata  as  the  feat  of  it ;  and  as  the  circum- 
ference of  the  large  occipital  foramen  is  in  the  dire6l  ratio  of 
the  extent  of  the  medulla  oblongata,  he  employs  the  fize  of 
this  hole  to  judge  of  the  intenfity  of  the  life  of  an  animal. 

The  obfervations  which  ferve  to  fupport  this  opinion  are, 
that  this  hole  is  generally  larger  in  the  crania  of  women 
than  thofe  of  men ;  that  it  is  conftantlv  large  in  the  cat,  the 
otter,  the  beaver,  the  badger,  &c,,  animals  well  known  tp 
have  a  very  tenacious  life.  Befides,  there  are  no  fpeedier 
means  of  killing  an  animal  than  to  cut  the  medulla  ob" 
longata. 

3.   Organ  of  the  In/iinSi  of  Selfprefervation. 

A  little  further  forward  in  the  medulla  oblongata,  at  the 
place  where  it  leaves  the  brain,  the  author  places  the  organ 
of  the  love  of  Ife,  or  of  the  injlintl  of  felf-prefervation. 

As  animals  furnifli  no  inftances  of  fuicide,  it  was  only 
from  the  human  race  he  could  procure  examples  in  favour 
of  this  pofition  ;  and  feveral  cafes  of  fuicide,  in  which  this 
part  of  the  brain  was  difeafcd,  determined  him  to  confider  it 
as  the  organ  of  that  faculty :  he  does  not,  however,  confider 
it  as  an  abfolute  truth ;  he  waits  for  further  examples  to 
ferve  as  proofs. 

3 .   Organ  for  the  Choice  of  Nourifhment . 

The  organs  for  the  choice  of  r/ourifhmcnt  are  found,  accord- 
ing to  the  author,  in  the  quadrigemini  tubercles;  the  ante- 
rior of  which  are  larger  in  carnivorous  animals,  the  polterior 
more  expanded  in  graminivorous,  and  which  in  omnivorous 
are  of  equal  fize. 

4.   Cerebral  Organs  of  the  external  Senfes. 

The  middle  part  of  the  bale  of  the  brain  is  deftined  to  the 

*  Compare  the  different  articles  ^vith  the  C9rrefpQnding  nymbers  in 
the  fiirure,  PI.  II. 
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external fenfes.     This  is  the  region  from  which  the  ncrveS 
diftributed  to  the  organs  of  thcfc  fenfcs  proceed. 

5'  "^1^*^  Organ  (jj InJl'inEi  and  Copulation, 

The  organ  of  inf'incl  and  copulation  is  fituaud  at  the  bafe 
of  the  occipital  bone,  behind  I'ae  medulla  oblongata  and  the 
large  occipital  foramen. 
bn  This  organ  never  expands  but  at  tlie  age  of  puberty,  and 
its  incrcafe  has  a  great  inBuence  on  the  iuini  of  the  nape  of 
the  neck,  becaufe  to  this  part  of  the  cranium  its  mufcles  are 
afti.xed. 

In  animals  caftrated  before  tlie  age  of  pubertv,  xht  expan- 
fion  of  this- organ  does  not  take  place.  It  is  certain  that  the 
bull  has  the  ch''ll:  much  broader  than  the  ox,  and  that 
*'  horfes  fubjefted  to  caftration  before  their  chell  is  full  have 
that  part  always  (lender." 

In  the  ape,  the  hare,  and  cock,  this  organ  is  very  appa- 
rent; arid  in  pigeons. and  fparrows  the  occipital  forms  a  par- 
ticular bag,  which  feems  to  be  an  apjK-ndage  of  the  head  ; 
and  a  is  well  known  that  thele  animals  are  exceedingly  ar- 
dent in  copulation.  The  fame  difpofition  is  fomctimes 
foui^d  in  the  cranium  of  man;  and  Dr.  Gall  has  in  his  col- 
le£lion  the  fkuUs  of  feveral  fools,  who  were  diftinguiihed  by 
their  lafcivioufncfs,  and  whofe  occipital  bone  pvefents  an 
(enormous  projection. 

■   6.   Organ  of  the  reciprocal  Love  of  Purcjiis  and  Children, 

The  organ  of  the  reciprocal  love  of  parents  ajid  children 
occupies  the  \^  hole  pofterior  and  fuperior  part  of  the  occipi- 
tal :  by  its  p.ofition  it  is  intimately  conne6lcd  with  the  pre- 
ceding organ,  the  aftion  of  which  muft  neceflarily  have  an 
influence  upon  it.  "  Sometimes  its  exccffive  cxpanfion 
contributes  to  produce  that  prolongation  of  the  occipital  in 
the  form  of  a  bag,  mentioned  in  the  preceding  article." 

Thi:>  organ  in  general  is  more  flriking  in  women  than  in 
men,  and  throughout  all  nature  more  fo  in  the  female  tlian 
jn  the  male  fex :  it  is  very  apparent,  in  particular,  among 
apes,  whofe  love  for  their  young  is  fo  well  known  that  it  has 
become  proverbial. 

"In  general,  all  animals  which  fliow  a  great  deal  of  at- 
tachment to  their  young  are  provided  witli  it;  and  it  appears 
to  us  that  pigeons,  the  Tnale  and  female  of  which  both  fit  on 
the  egfTs,  and  which  feed  their  young  by  a  fort  of  rumina- 
tion, may  be  given  as  an  example." 

The  cuckow,  which  never  rears  it$  young,  is  almofl  en- 
tirely defiitute  of  this  organ. 

7.  Organ 
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^.   Organ  of  Attachjnent  ajid  Frundfhip. 

At  the  pofterior  and  n-ijddlc  part  of  the  parieials,  and  the 
lateral  part  of  the  occipital,  is  the  organ  of  attachment  or 
friend  (hip. 

"  its  pofition  brings  it  into  intimate  connexion  with  the 
two  preceding  organs,  and  it  appears  that  thefe  organs  have 
an  at-tion  together^  efpecially  in  animals  deftined  to  hve  ia 
fociety/' 

Dogs  fliow  the  moft  furprifing  marks  of  attachment ;  and 
the  inftances  are  furniflied  chiefly  bv  the  barbets,  baffets, 
and  houfc-dogs.  Thefe  fpyccies,  therefore,  are  diliinguifhed 
by  a  large  head,  on  which  is  found  the  expanfion  of  ihis  or- 
gan behind  and  above  the  zvgomatic  aponhvlis.  The  gre- 
hound,  which  is  the  leaft  fuiceptible  of  attachment,  has  the 
head  narrower  behind,  and  in  general  is  deftitute  of  this 
organ. 

8 .   Organ  of  Courage. 

It  is  the  pofterior  and  inferior  angle  of  the  parietal  that 
correfponds  to  the  an^le  of  courage.  It  contributes  to  en- 
larfie  the  fize  of  the  head,  and  to  feparate  the  ears  from  each 
other.  Its  proximity  to  the  three  preceding  organs  explains 
to  us  the  furv  of  animals  in  rutting-time,  and  the  excefs  of 
courage  in  thofe  which  have  young,  or  which  protect  the 
female  and  the  individuals  of  their  fociety. 

It  is  very  ftriking  in  the  hyaena,  the  lion,  the  wolf,  fome 
fpecies  of  dogs,  and  particularly  in  the  wild  boar,  the  teme- 
rity of  which  is  well  known. 

On  the  other  hand,  the  afs,  the  gre-honnd,  the  fheep,  and 
the  hare,  which  are  diftinguiflied  by  their  timidity,  are  en- 
tirely deltitute  of  this  organ  :  their  head  is  ftraight  poderiorly, 
and  their  ears  are  very  near  to  each  other. 

A  very  furprifing  phasnomenon  feems  to  fupport  the  opi- 
nion of  JDr.  Gall  on  the  feat  of  this  organ  :  it  is  a  certain  in- 
voluntary motion  of  man  when  he  lofes  courage.  He 
fcratches  behind  his  ears,  as  if  defirousto  excite  the  action  of 
the  organ  which  gives  him  that  faculty. 

[We  have  remarked  a  movement  in  cats  which  appears  to 
have  fome  refenjblancc  to  the  above,  and  which  relates  to  the 
organ  of  attachment.  When  fawning  on  man,  they  always 
prefent  the  pofterior  part  of  the  head  to  rub  it  againU  him.] 

9.   Organ  of  the  hijUnd  to  affajfnate. 

Before  the  organ  of  courage,  tov/ards  the  nnddle  of  the  la- 
teral part  of  the  parietal?,  relides  the  organ  of  the  inftinct  to 
alfaffinate. 

F;^  It 
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It  appears  in  all  carnivorous  animals  which  live  on  prcv. 
Dr.  Ciall  found  it  in  the  crania  of  fcvcral  alTaflins  who  had 
been  eiecuted. 

10.  Unknown  Organs. 

Two  orgnns  which  correfpond  to  the  temporal  bone  are  as 
yet  unknown  in  regard  to  their  functions. 

11.  Organ  of  Cunning. 

The  organ  of  cunning  occupies  the  ;mterior  and  infcriof 
part  of  the  parifct.ils:  it  appears  in  all  animals  diftrnguiihed 
by  that  faculty  ;  luch  as  the  fox,  polecat,  donieftic  cat,  the 
diver*,  and  is  in  intimate  connection  with  tiie  organ  of  theft , 
which  conftiiutes  a  prolongation  of  it  towards  the  orbit,  and 
which  is  found  in  the  cat,  fome  doers,  and  the  magpie. 

It  ii,  perhaps,  to  the  development  of  this  organ  that  we 
ought  to  afcribe  the  great  width  in  the  heads  of  the  Cal- 
nioucs,  among  whom  a  propenfity  to  thieving  is  a  national 
chara6lerillic. 

12.   Organ  of  CircuvifpeSIion. 

The  organ  of  circumfpeftion  is  found  in  the  middle  of  the 
parictals,  al>ove  the  organ  of  cunning  and  that  of  the  inftinft 
of  aliatrmation. 

The  excefiivc  development  of  it  produces  irrefoluticn  j 
want  of  it,  llupidity  :  it  is  very  Ilrikirg  in  the  chamois  goat, 
and  roe-buck,  the  circumfpeetion  of  which  is  lingular,  and 
which  never  travel  on  an  unknown  road  without  great  pre- 
caution. 

It  is  found  alfo  in  animals  which  do  not  quit  their  habita- 
tions but  in  the  night-time,  fuch  as  the  owl^  otter,  Sec. 
[To  be  continued.] 


XV.  Proceedings  of  Learned  Societies. 

ROYAL  ACADEMV  OF  SCIENCES,  BERLIN. 

X  II I S  Academy  has  propofed  the  following  as  fubjeds  for 

Prize  Qutflions : 

I.  The  Mathematical  Clafs  offers  a  triple  prize  for  the  beft 
diffcrtation  on  the  obliquity  of  the  ecliptic. 

Papers  on  this  fubjeit  will  be  received  till  the  id  cf  May 
i8o6. 

•  ♦  One  obfcrvation  difficult  to  be  arranged  is,  that  Dr.  Gail  alwavs 
found  tiiis  organ  developed  in  j;oeu  :  he  gives  no  expUuaiion,  but  his  ob- 
fervatiod  is  corrciSl. 

II.  The 


^oj'ol  Academy  of  Sciences,  Berlin.  $^ 

IT,  The  Clafs  of  the  Belles  Lettres  has  again  propofed  the 
j^ueftion  refpecling  the  Goths  and  Gothicifni,  with  the  follow- 
incr  variations  and  delinitions,  and  otTcrs  a  double  prize. 

III.  Did  the  northern  tribes,  the  Goths,  Vandals,  Suevi, 
Longobardi,  Franks,  Burgnndians,  Anglo-Saxons,  &c.,  who 
divided  the  weftern  poffellions  among  them,  bring  with  them 
from  their  own  country  any  thing  peculiar  in  their  arts  and 
fciences?  or,  Cannot  it  be  rather  proved  that  every  kind  of 
mental  culture  which  thefe  people  acquired  was  obtained 
from  their  intercourfe  with  the  old  inhabitants  of  the  Romaa 
empire,  and  from  their  being  mixed  with  them  by  their 
conqucfts  ? 

2d,  Ought  we  therefore  to  afcribe  to  thefe  people  a  peculiar 
(lyle  in  their  literature  and  arts  ?  or,  Are  the  fpecimens  of 
thefe  arts  which  occur  in  the  middle  ages  only  modifications 
of  the  antient  Greek  Ityle,  produced  after  the  decline  of  the 
Koraan  empire  by  the  new  political,  religious,  and  moral  fitu- 
ation  of  thefe  people  ? 

3d.  And,  if  the  latter  be  the  cafe,  what  are  the  diftinguifli- 
ing  marks  of  the  produclions  of  the  middle  ages  in  literature 
and  the  fine  arts?  What  is  the  proper  order  in  which  they 
follow  each  other  ?  What  influence  bad  the  cultivation  tvf 
Ihe  fine  arts  among  the  Arabs  on  thofe  of  the  weltcrn  part 
of  Europe  ?  When  and  through  what  channels  was  this  in- 
fluence perceptible,  and  by  what  figns  was  it  diftinguiflied  ? 

Papers  on  this  fubjedi  will  he  received  till  the  ill  of  May 
1804. 

II f-  The  following  is  the  queftlon  propofed  by  the  Phyfical 
Clafs  : — Has  ele6lricitv  anv  influence  on  matters  in  a  ftate  of 
fermentation?  Does  it  contribute  to,  or  impede,  fermenta- 
tion ?  Does  it  produce  anv  change  in  the  produfls  of  fer- 
inentation  ?  What  advantage  can  be  derived  from  calling 
forth  this  matter  in  order  to  improve  the  art  of  preparing 
wine,  beer,  vinegar,  and  brandy  ? 

Papers  on  this  fubjed  will  be  received  till  the  ifl;  of  May 

IV.  The  following  Is  the  queftion  propofed  by  the  Philo- 
fophical  Clafs  : — Is  the  moral  worth  of  an  atlion  to  be  takeu 
into  confideration  in  the  application  of  a  crimii^al  law  ?  And 
if  this  be  the  cafe,  how  far  can  it  be  done  ? 

Papers  on  this  fubject  will  be  received  till  the  id  of  May 
JS03. 
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ACADEMY   OF  THE    USEFUL   SCIENCES,   ERFUHT. 

The  queftion  propofed  laft  year,  which  has  not  yet  beei^ " 
anfwercd,  is  again  put  by  the  Academy  as 

A  Prize  Quejlion : 

What  ufeful  application  can  be  made  in  chcmifiry  of  thp 
temperature  below  zero  of  Reaumur's  thermometer ;  and 
how  far  is  it  polubie,  by  artificial  means,  to  lower  the  temr 
perature  ? 

I'he  prize  for  the  beft  anfwer  is  thirty  ducats,  and  papers 
will  be  received  till  the  eud  of  July  1803. 

FRENCH   NATIONAL    INSTITUTE, 

Prize  Quejiions. 

The  Clafs  of  the  Moral  and  Political  Sciences  has  propofec^ 
the  following  queftion  as  the  fubjeft  of  a  prize: 

To  determine  how  the  faculty  of  thinking  ought  to  be  dcr 
compofed,  and  what  are  its  elementary  faculties? 

The  prize  will  be  a  gold  medal  of  the  weight  of  five  hecto- 
grammes (about  70I.  iierling),  and  will  be  decreed  in  the 
public  fitting  of  Germinal,  year  12  of  the  republic.  Papers 
will  be  received  only  to  the  15th  of  Nivofe  the  fame  year. 

The  Clafs  of  the  JNloral  and  Political  Sciences  propofed  ir^ 
the  year  9,  as  the  fubjeCl  for  a  prize  in  geography,  the  fol- 
lowing queftion  : 

To  compare  the  geographical  knowledge  of  Ptolemy  re- 
fpec^ing  the  interior  of  Africa  with  that  which  has  beei,i 
tranfmittcd  to  us  by  later  geographers  and  hifiorians,  except 
in  regard  to  Egypt  and  the  coafls  of  Earbary  from  Tunis  to 
jMorocco  ? 

As  the  papers  tranfmitted  to  the  clafs  did  not  anfwer  ihe 
conditions,  the  clafs  propoles  the  fame  queftion  as  the  fubject; 
of  a  prize  for  the  year  11. 

The  prize  will  be  a  gold  medal  of  the  fame  value  as  the 
former,  and  will  be  adjudged  in  the  public  fitting  of  We(^dor, 
year  J3.     The  period  for  receiving  papers  the  fame  as  above. 

In  the  fitting  of  Germinal  15,  year  8,  the  Clafs  of  the 
Mathematical  and  Philofophical  Sciences  propofed  as  the 
fubjeft  of  a  prize  the  following  queftion  : 

To  determine,  by  anatomical  and  chemical  obfervations 
and  experiments,  what  are  the  phenomena  of  the  torpor 
which  certain  animals,  fuch  as  the  marmot,  dormoufe.  Sec. 
experience  during  winter  in  regard  to  the  circulation  of  the 
blood,  refpiration,  and  irritability ;  to  determine  w  hat  are  the. 
r-aufcs  of  this  ileep,  and  why  peculiar  to  thcfe  animals. 


FrencJj  National  Injlztute,  ^y 

■  The  clafs  was  of  opinion  that  neither  of  the  two  memoirs 
tranfmitted  to  it  contained  a  fuHicient  i'.lu'.tration  of  the  iub- 
je6l  to  be  entitled  to  the  prize,  but  that  the  obfe: vations  in 
them  were  fufficiently  intereltinu  todeler^e  honcmrable  men- 
tion. The  author  of  the  memoir  No.  r,  witn  the  r.iotto 
Incerta  fades  inter  vitam  et  mortem,  does  not  CApl.i'n  the 
neced'iry  diftinftions  between  the  ways  in  whiuh  the  different 
clail'es  of  animals  fpend  the:  winter,  and  does  not  give  fuffi- 
cient  deiails  in  regard  to  their  pecL.iiar  habits  and  the  differ- 
ences in  their  manner  of  Hfe.  He  fpeaks  only  of  ibmc  of 
the  mammalia;  but  he  gives  anatomical  details  refpedting 
the  diaphragmaiic  nerves,  and  thofe  known  under  the  name 
of  nerves  ot  the  eighth  pair,  as  we!!  as  the  thymic  gland,  and 
the  muicles  which  ferve  to  determine  the  form  which  the 
animal  aiTumes  during  its  torpor.  He  gives  alfo  fome  cu- 
rious obfcrvations  on  the  degree  of  temperature  into  which 
the  animal  enters  when  in  that  ftate:  it  was  chiefly  on  the 
mus  avellanarius ',  the  bat,  vefpertilio  mtirinus  ;  the  hedge- 
hog, erincccui  europariis  ;  and  the  marmot,  arciomys  marvvAta, 
that  thefe  obfcrvations  were  made. 

One- half  of  the  memoir  No.  2,  having  the  motto  Quid 
tnirum  Ji  non  afcciidunt  m  aliuvi  ardua  mrgrcffiP  is  devoted 
to  general  obfcrvations  on  life  and  death,  'and  on  the  different 
modifications  of  life.  Without  confidering  thefe  preliminary 
obfcrvations  foreign  to  the  object  which  the  author  propofes, 
in  our  opinion  he  has  given  them  too  nmch  extent  Hethen 
makes  a  diftinclion  between  animals  which  pafs  the  winter  in 
a  ftate  of  torpor.  He  feparates  thofe  whofe  torpor  is  properly 
a  deep  and  prolono-ed  flccp,  which  he  calls  vita  foporofu, 
from  thofe  whofe  torpor  is  a  real  iufpcnfion  of  the  vital  func- 
tions, which  he  calls  vita  interrupta.  Among  the  former 
lie  e.Kamines  the  bear,  urfus  arclos;  the  hedge-hog,  tiie  bat, 
the  marmot,  the  dormoufe,  myoxus  gUs  Schreber. ;  the  wood- 
rat  or  mufcardin,  7nvc,xus  viufcardiiius  Schreber. ;  and  the 
hamder,  miis  cricetus  Linn.  He  enlarges  a  great  deal  on 
their  habits,  their  kind  of  life,  and  the  manner  in  which 
they  pafs  their  ftate  of  torpor;  but  gives  few  details  in  regard 
to  their  anatomy.  He  however  obferves,  as  the  author  of 
the  former,  the  iize  of  the  diaphragmatic  nerves  and  iho  eight 
trifplanchnic  pair,  particularly  in  bats,  but  does  not  Ipeak  of 
the  ftate  of  the  thymus.  Among  anin>als  of  the  fec;ond  he 
diilinguidies  thofe  which  are  provided  with  organs  of  circu^ 
lation,  as  the  anijihibia,  and  thofe  which  have  no  apparent 
organs  of  that  kind,  as  is  the  cafe  with  infects;  but  of  the 
amphibia  he  examines  onlv  froofs,  and  gives  no  details  re- 
fpeding  the  torpor  of  infects.     His  obfervalions  oti  the  frog 
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lite  very  extehfire  :  he  fiipports  them  by  very  curious  obfen'a- 
tions  on  the  refpiration  of  that  animal ;  the  ftrufture  of  the 
organs  which  ferye  fot  that  purpofe  ;  the  properties  he  afcvibes 
to  the  ikm  of  thele  animal*; ;  the  caufcs  which  make  iheni 
move  during  the  time  of  their  perfect  life,  and  ihofe  which 
preferve.thcm  during  their  (late  of  torpor. 

Wc  invite  the  authors  to  give  more  extent  to  thofe  parts 
of  their  labour  on  which  they  have  befiowed  the  lead  care: 
the  talents  ihcy  have  difplaved  in  their  memoirs  do  not  permit 
us  to  doubt  that  they  will  fully  accompli  Hi  their  object. 

The  clafs  again  propoRs  the  fame  fubje6l:.  The  prize  will 
be  doubled,  and  will  confift  of  two  kilogranmies  of  gold  (about 
280 1.  llerliug).  The  memoirs  muft  be  tran<mittcd  to  the 
fecretary  of  tile  Inftitute  before  the  15th  of  Melhdor,  year  12. 
The  determination  of  the  clafs  will  be  publilhed  in  the  public 
fitting  of  \  cndemiaire,  year  13. 

GALVANIC  SOCIETT,    PARIS. 

The  fitting  of  the  Galvanic  Society  at  the  Oratoire,  on  the 
14th  of  October,  was  remarkable  both  on  account  of  the 
prefence  of  the  learned  men  and  diftinguiflicd  philofophers 
who  compofc  it,  and  of  the  nature  of  the  experiments  made 
on  cold-blooded  and  warm-blooded  animals. 

C.  Aldini  conducted  thefe  experiments  with  a  great  deal 
of  method.     The  principal  ones  were  as  follow  : 

ift.  Several  frogs  recently  flcinned  exhibited  in  fucceflion 
the  phaenomenon  of  a  very  feniibie  conlraclion  without  the 
interpofition  of  any  metallic  fubllance,  and  by  the  mere  cou- 
ta6l  of  the  nerves  of  each  with  the  mufcles. 

2d.  The  animal  arc  was  feveral  times  obtained,  and  ren- 
dered fenfible  by  the  fame  difpofitions  as  in  the  preceding 
experiment. 

3d.  The  phaenomenon  of  fimultaneous  mufcular  con- 
traction, in  three  frogs  recently  prepared,  and  placed  at  the 
fide  of  each  other  in  the  fame  direction,  was  produced  at  firll 
by  the  aid  of  lilver  alone.  But  C.  Aldini,  being  defirous  to 
prove  that  the  .fluid  which  atfcd  on  thefe  animals  was  not 
metallic  electricity,  chanjicd  the  portion  of  the  intermediate 
frog  by  placing  the  fiiperior  extremity  of  the  trunk  of  the 
fatter  parallel  to  the  inferior  extremities  of  the  other  two. 
A  contraction  being  then  obfervcd  in  the  firft  and  lafl  with- 
out producing  anv  effecl  on  that  placed  in  the  middle,  C.  Al- 
dini concluded,  that,  as  the  fluid  did  not  purfue  the  fliorleft 
wav  of  communication,  it  could  not  be  the  electric  fluid  of 
metals,  one  of  the  general  laws  of  which  docs  uot  allow  it  tu 
deviate  from  the  fhortcft  route. 
.6  la 
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■ '  Tii  another  Teries  of  experiments  the  fame  philbfopher  ex* 

hibited  the  phenomena  of  the  greateft  excitability  refuking 
from  the  application  of  the  Galvanic  conductor,  lit,  Towards 
the  medulla  oblonciata  of  the  head  of  a  warm-blooded  animal 
recent! V  feparated  from  the  trunk.  2d,  On  the  trunk  itfelf, 
3d,  On  the  head  and  trunk;  at  the  fame  time  makinsf  the 
anus  on  the  one  hand,  and  the  ear  on  the  other,  communi- 
cate with  the  Galvanic  battery.  A  fmall  quantity  of  blood 
fcattered  over  tht  table  contributed,  no  doubt,  to  ihe  energjr 
of  this  fimultaneous  contraelion  of  the  two  parts  placed  at  a 
remarkable  diftance  from  each  oiher.  4th,  On  a  portion  of 
the  mufcles  detached  from  the  body  of  the  fame  animal. 

5th.  The  crural  nerve  of  a  frog,  brought  into  contact  with 
one  of  the  mufcles  of  the  warm-blooded  animal,  exhibited 
evident  figns  of  contracfion. 

6th.  The  heart  of  the  fame  warm-blooded  animal,  placed 
in  a  veffel  and  fubjecled  to  the  imprelhoa  of  ihe  galvanic; 
battery^  gave  no  figns  of  excitability.  This,  indeed,  is  one  of 
thofe  organs  which  are  foonell  decompofed  after  the  death  of 
the  individual. 

The  members  of  the  focietv  paid  the  utmoft  attention  tb 
all  thefe  experiments;  and  the  prelident,  C.  Nauche,  congra- 
tulated in  their  name  C.  Aldini  on  the  manner  in  which  he 
had  conducted  them,  and  the  zeal  he  had  ihow  n  to  fupport, 
by  new  fa6ls,  the  theory  of  his  iliuftrious  uncle  Galvani. 

From  thefe  facts  it  feems  to  refult,  lit.  That  ibe  animal 
fluid  fupplies  the  place  in  analogous  experiments  ol  ihe  elec- 
tric fluid  propagated  by  metals.  2d,  'I'hat  this  animal  fluid 
has  no  need  of  any  other  conductor  than  the  organized  parts. 
3d,  That  the  nerves  and  the  mufcles  are  the  furelt  conductor* 
of  this  fluid;  and,  confequentiy,  that  experiments  tried  eithet 
on  the  ner\"ous  plexus  or  the  origin  of  the  nerves  nuift  pre- 
fent  the  mo't  ftriking  and  decilive  effects.  4th,  That  the 
different  metals,  in  whatever  manner  applied,  in  cafes  ana- 
logous to  thofe  in  queftion,  |>erform  no  other  functions  than 
that  of  favouring,  more  oriels,  the  propagation  of  this  uni- 
x'crfal  fluid,  which  penetrate  ^  eafilv,  and  in  preference  to  all 
others,  the  nervous  and  mufcular  parts  of  organized  bodies. 

TOCRLLT. 
ACADEMY   OF   SCIENCES,    TURIN. 

The  Galvanic  Committee  of  this  Academv,  confifting  of 
profeflf)rs  Giulio,  Vatralli-Eandi,  and  Roflij  continue  their 
experiments  with  great  fucceis. 

C,  Giulio  will  loon  prefent  to  the  academy  two  reports  on 

this 
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this  fubje^t.  In  the  firft,  after  recurring  to  the  experiments 
which  he  made  in  1792,  1793,  '^^^  ^794'  ®"  feveral  plants, 
in  order  to  Ihow  how  iar  they  were  fcnfible  to  the  Galvanic 
intluencc  by  the  liniple  medium  of  arming  and  of  metallic 
arcs,  he  gives  an  account  of  new  experiments  iviatie  lately, 
in  conjunilion  with  V^afl'alli-Eandi,  on  the  diltcrent  fpecies 
of  fenfuive  plants,  fuch  as  the  miinofa  pudicay  ihc  mvnofa 
feujiiiva,  the  miviofa  aj'perata,  and  the  ca[fiajenjiiwa^  which 
prove  that  the  muiclii:  of  their  leaves  are  fenfible  to  the  in- 
fluence of  the  Galvanic  agent  called  forth  by  the  Voltaic 
pile. 

In  the  fecond  he  gives  an  account  of  the  refulls  obtained 
by  expcrinieijis  made  on  a  man  decapitated,  Septemltrr  18th, 
in  one  of  the  halls  of  the  national  college.  The  principal  of 
thcfe  refuhs  were  as  follow: 

ift.  By  mailing  one  extremity  of  the  pile  communicate 
with  the- iiiicrior  of  one  ear  moillened  v^'ith  a  folution  of  mu- 
riate of  ammonia,  and  the  other  extreu)ity  of  the  pile  with 
the  other  ear,  very  ilrong  contra6lions  were  produced  in  the 
niufcles  of  the  face :  but  the  contractions  of  the  temporal 
jinifeles,  the  pterygoid,  and  mafleter,  were  particularly  Itrik- 
ing,  for  they  elevated  and  agitated  the  lower  jaw  with  fo 
irjuch  force,  that  the  gnafiiing  of  the  teeth  was  diliinftly 
heard  at  the  diftance  of  feveral  feet. 

2d.  By  eftablifliing  a  communication  between  the  fpinal 
marrow  and  the  large  nervi  fynipathetici  and  vagi  armed, 
and  between  different  regions  of  the  bread  moiftened  with  the 
fame  folution,  and  the  other  extremity  of  the  })i!e — before 
the  cavities  were  opened  very  ftrong  tetanic  ihocks  were  ob- 
tained throughout  the  whole  body  ;  fuch  violent  palpitations 
of  the  heart,  that  the  hand  applied  on  the  region  of  the  fifth 
and  lixth  ribs  was  ftrongly  tlruck  bv  them  ;  mfpiralioiis  and 
expirations,  with  a  hilling  noife  which  accompanied  the  en- 
trance and  efcape  of  the  air. 

3d.  After  opening  the  bread  the  palpitations  of  the  heart 
ftill  continued,  and  could  be  diftin6lly  perceived  :  when  they 
had  ceafed,  they  were  renewed  by  eltablidiing  a  coiiimunica- 
tion  between  the  heart  and  the  pile,  the  large  I'vervi  fympa-. 
thetici  and  vagi  and  the  pile. 

4th.  By  arming  the  abdominal  aorta  and  the  plexus  coe- 
liacus,  and  then  making  them  communicate  with  the  pile  by 
means  of  two  re(pe<Slive  arcs,  contra6Vions  were  produced  in 
the  abdominal  aorta. 

Thefe  experiments,  added  to  others  announced  in  a  report 
made  to  the  academy  oi>  the  15th  of  Auguil  lall,  leave- no 

doubt 
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tloubt  in  regard  to  the  irritable  nuifcular  contractility  of 
the  arteries,  and  of  the  influence  which  the  nerves  have  ia 
their  action, 

5th.  By  arming  the  anterior  ncrvons  branches  of  the  laft 
(lorfal  nerves  and  of  the  thoracic  conduit,  and  eftahiilhing  a 
communication  between  that  conduit  and  an  extremity  of 
the  pile,  and  the  armed  nerves  and  the  other  extremlt\^_, 
evident  contractions  were  produced  in  the  thoracic  canal. 
Ptiyliolooilts  know  what  difputes  have  taken  place  for  and 
againlt  the  irritable  contractilitv  of  this  canal.  The  experi- 
ments of  the  Galvanic  committee  of  Turin  remove  all  d^);;bt3 
on. the  fubjcct:  in  a  decilive  manner  it  prefents,  for  the  lirll 
time,  an  irrefragable  proof  of  the  irritability  of  the  canal  of 
the  chyle,  and  oi'  the  exiilence  of  mufcular  fibres  in  the  tiilbe 
of  that  canal. 

6th,. One  of  the  eyes  was  plucked  from  its  orbit,  and  laid 
on  a  plate  of  giafs  armed  with  a  plate  of  lead,  fo  that  the 
pofterior  part  of  the  ball  of  the  eye,  the  trunk  of  the  ojuic 
nerve,  and  the  ;:ervous  branches  of  the  lenticular  ganglion, 
were  in  contacl  with  the  plate  of  lead  :  a  comiTiunicatioa 
was  then  formed  between  the  plate  of  lead  and  one  extremity 
of  the  pile  and  the  fclerctica,  and  between  the  tranfparcnt 
cornea  and  the  other  extremity  of  the  fame  pile,  by  means 
pf  exciting  arcs. 

The  fpe«Slators  were  greatly  afionifhed  to  fee  the  pupil 
inftantly  contracl.  An  incifion  was  made  in  the  cornea;  and 
a  fine  goLl  wire  being  brought  into  imn-ediate  contacl  with 
ihe  iris  and  the  lait  filaments  of  the  ciliary  nerves,  a  move- 
ment was  obferved  in  the  iris,  and  a  greater  contraction  in 
the  pupil.  There  are  irritable  fibres  then  in  the  iris,  not- 
withilanding  what  many  authors  have  faid  to  the  contrary. 
But  what  is  the  direction  of  thefe  fibres  ?  The  profeflbrs  pro- 
pofe  to  make  this  a  future  objecl  of  refearch. 

7th.  By  introducing  an  arming  of  lead  into  the  anus,  and 
making  it  communicate  with  the  pile,  while  another  com^ 
muuication  was  cftablifhed  between  the  furface  of  the  in- 
teftines  and  the  other  extremity  of  the  pile,  evident  conlrac-: 
tions  were  produced  in  the  mufcular  tunic  of  the  intefiiiies, 
efpecially  when  uncovered  by  the  feparation  of  the  exterior 
membranous  tunic,  a  continuation  of  the  peritoneum. 

8th.  A  long  portion  of  the  right  anterior  mufcle  of  the  leg 
being  extended  on  a  plate  of  glafs  armed  with  two  plates  of 
lead,  the  two  extremities  of  the  mufcle,  when  touchei!  bv  the 
^wo  endi  of  the  arc,  without  the  intervention  of  ihe  pi!c,  ap- 
proached each  other,    and  the  nerve  immediately   became 

Ihortened 
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(hortened  one  half.     Thefe  motions  took  place  even  wheif 
the  arming  was  removcci. 

Thefe  cxjieriinents  were  made  in  tlie  prcfence  of  the  com- 
mi fTary- general  of  the  poiice,  ieveral  protdTors  of  the  Athe- 
nasism,  the  members  of  the  academy,  aiid  a  great  number  of 
other  enlightened  citizens. 


XVI.  iHtelltgcnce  and  JMifcellaneous  Articles, 

VACCTNE    INOCULATION. 

JL  HE  following  letter,  addrefled  by  A.  van  der  Vcklcn,  fur- 
geon  and  m.in-midwife  at  Workendam,  to  the  editor  of  a 
Dinch  Journal  inlitled  Algcmccyic  Konjlen  Leticr-Bode  i8o2, 
2so.  41,  we  have,  tranflatcd  from  that  work. 

"  By  the  encouragement  of  fomc  friends  to  humanity,  and 
fome  of  our  principal  medical  men,  who  have  exerted  them- 
fclves  very  much  to  recommend  the  cow-pock  inoculation  at 
this  place,  about  140  have  been  inoculated  by  me  and 
J.  Heilijers,  furgcon  and  man  midwife  atWondriehcm.  lam 
therefore  induced  to  fend  you  the  following  information, 
with  the  hopes  thit  it  may  contribute  to  the  prefervalion  of 
thofe  who  arc  lufi'ering  under  the  fmall-pox.  In  the  courfe 
of  the  prefent  month  I  was  called  in  by  an  inhabitant  of  this 
place  who  had  the  misfortune  to  lofe  two  of  his  children  by 
a  confluent  fmall-pox  of  the  moll  malignant  fort,  and  the 
third,  the  only  one  remaining,  was  exceedingly  ill  of  the  fame 
diforder.  Convinced  that  no  injury  could  arife  to  the  pa- 
tient, I  applied  the  vaccine,  being  provided  with  a  lancet 
armed  with  good  matter,  and  had  the  happincfs  to  find,  the 
fecond  day  after  the  vaccination,  that  the  fymptoms  of  the 
fmall-pox  were  much  mitigated;  but  on  the  eighth,  and 
particularly  the  ninth  day  alter  the  vaccine  inoculation,  the 
puftules  of  thf  natural  pox  dried  up  and  fell  oil'.  In  the 
mean  time  the  vaccine  continued  to  operate,  and  the  fol- 
}r)\ving  day  the  child  was  perceptibly  better,  and  no  bad  con- 
fequence  enfued. 

"  If  you  think  this  fimple  cafe  worth  infertion  in  your 
Journal,  as  a  furlhcr  proof  of  the  power  and  utility  of  the 
vaccine,  it  will  give  me  great  plcafurei  cfpecially  if  it  fliall 
benefit  the  public,  and  excite  the  attention  of  others." 

ANTIQUITIES. 

M.  Akerblad,  a  Ip.arned  Swede,  has  opened  a  new  field  to 
the  lovers  of  antiquities,  and  enlarged  the  boundaries  of  our 
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knowledge,  by  overcoming  difficulties  fo  great,  that  the  firft 
critics  of  fciurope  have  hitherto  confidered  them  as  unfur- 
mountable.  He  has  immortalized  himfelf  by  a  difcovery 
which  will  form  an  epoch  iu  literature,  and  has  given  a  lo- 
lution  to  one  of  the  mod  curious  problems  in  erudition  by 
diicovering  the  antient  alphabet  ot  the  Egyptians,  and  ana- 
lyfuig  it  in  his  L^ttre  fur  f  hifcrlption  Egypiienne  de  Rojette, 
Paris,  8vo.  de  I'Imprimerie  de  la  Repiihlique,  year  lo. 

This  intereftinsi;  pamphlet  is  fold  at  Paris  by  Treuttel  and 
Wiirtz,  booki'ellers,  Quai  Voltaire,  as  well  as  the  following 
work  of  M.  Akerblad,  who  feems  to  have  been  born  to  un- 
veil the  myfteries  of  the  Eaft :  Infcriptmus  Fbcnicite  Oxo-- 
n'lenjis  nova  Interpretation  Parifiis,  an.  jo,  8vo.  This  is  a 
new  explanation,  much  happier  than  the  preceding,  of  a 
Phenician  infcription  which  had  exercifed  the  ingenuity  of 
the  learned  Barthelemy  and  of  Siaiion. 

M.  Akerblad  had  before  explained,  in  the  Memoirs  of  the 
Academy  of  Gottingen,  for  iBoi,  another  infcription  which 
he  found  in  the  city  of  Athens.  He  explained  alfo  in  the 
Magazin  Encj elope diqucy  Feniofe,  year  ;o,  an  infcription  in 
a  Coptic  manufcript,  which  it  appeared  impoffible  to  decy- 
pher,  becaufe  it  was  written  in  the  runninsc  hand  of  the 
Copts,  till  then  unknown.  It  only  remains  Tor  us  to  wifh 
that  M.  Akerblad  may  proceed  to  London  to  copy,  in  the 
Britifli  Mufeum,  and  publifli  with  his  tranflation,  the  famous 
Coptic  manufcript  of  Dr.  Aflcew  intitied  Piftzs  Sophia, 
which  would  throw  great  light  on  the  antient  philofophy  of 
the  eaft. 

D'Ansse  de  Villoison, 
of  the  National  Inftitute  of  France, 


The  Society  of  Antiquarians  of  London  have  caufed  aa 
accupate  delineation  to  be  made  of  the  Greek  infcription,  ac- 
companied by  two  others  in  honour  of  Ptolemy- Epiphanes, 
and  h)und  on  a  ftone  in  Egypt,  which  has  fmce  been 
brought  to  London.  This  delineation  of  the  Greek  infcrip- 
tion is  of  the  fame  fize  as  the  original,  that  is  to  fay,  i  foot 
3  inches  in  height,  i  ^  feet  in  breadth,  and  containing  54 
lines. 

A  copy  tranfmitted  to  the  Royal  Society  of  Gottingen  was 
laid  before  the  members  in  their  fitting  on  the  4th  of  Sep- 
tember by  profelFor  Heyne,  accompanied  with  a  commen- 
tary. In  the  fame  fittmg  was  laid  before  the  Society  of 
Gottingen,  a  paper  intitied  Pr^evia  de  etineatls  quas  vacant 
Infcrtptiones  Pcrjepolitoiiis  li'gendis  et  e  plicandh  Reiafio,  by 
G.  F.  Grotefcud,  colaboraior  in  the  fchool  of  Gottingen, 

who,  ■ 
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tvho,  withor.t  being  an  orientalift,  has  ncoidentnlly  fallen  on 
the  means  of  explaining  this  obfcure  writing  merely  by  his 
experlncfs  in  the  art  of  dccyphering.  The  refult  of  his  re^ 
fearch  isj  that  thefe  wcdge-Iike  tigures  are  aftnally  charac- 
ters, and  not  fyUables,  which  proceed  from  right  to  left;  that 
the  laniiuage  of  thefc  infcriptions  is  Zendic  ;  and  that  all  the 
Perfepolitan  infcripiioas  which  he  has  hitherto  been  able  to 
explain  relate  to  Darius  Hyllafpes,  and  Xerxes. 

ASTRONOMY. 

ift.  One  of  the  moft  fingular  phaenoriiena  in  aflfonomjr 
3Sj  to  fee  the  ftar  Algol  decreafe  in  light  every  three  days. 
I  obfcrved  it  very  fenfibly  on  the  29th  of  September.  It  was 
at  II  'hours  15  minutes  mean  time  that  its  light  was  the 
lealt. 

2d  The  eclipfc  of  the  fun  on  the  27th  of  Auguft,  which 
I  could  not  fee  at  Dijon,  was  obfervcd  at  Vivievs  I)y  C.  Fla- 
guergues,  and  at  Mari'eilles  by  C.  Thulis.  The  end  at  Vi- 
viers,  18  h.  13  m.  24'';  at  Marfeilies,  18  h.  li  m.  24''.  I 
thence  conclude  that  the  conjunction  took  place  at  19  h. 
9  m.  46"  true  time  at  Paris. 

3d.  C.  Pons,  keeper  of  the  obfcrvatory  of  Marfeille?,  has 
difcovercd  a  fecond  comet.  I  fent  him  a  fmall  prcfcnt.  1 
have  requefled  the  minifter  to  fend  him  one  more  confidera- 
blc,  in  order  to  encourage  amateurs  to  fearch  for  comets, 
which  are  now  the  great  defideratum  in  aftronomy. 

4th.  I  have  carefully  examined  the  Egyptian  Zodiac 
which  C.  Denoii  has  publiflied.  I  have  obfervcd  that  the 
fign  Cancer  is  found  in  the  two  lines  ;  it  is  at  the  end  of  the 
alccnding  figns  and  the  commencement  of  the  defcending* 
This  feenis  to  indicate  clearly  that  the  folfiice  was  in  the 
middle  of  Cancer.  This  would  go  back  to  J470  years  be- 
fore the  vulgar  aera.  But  I  have  fliown  in  my  Allronomy, 
that  in  the  time  of  Eudoxus,  370  years  before  the  vulgar 
sera,  the  Greeks  followed  this  method  from  fome  antient 
Egyptian  tradition,  which  they  did  not  correal  becaufe  they 
made  no  obfervations. 

5th.  The  fmall  tables  of  logarithms  juft  publiflied,  being 
the  moft  corredil  and  convenient,  the  miniltcrs  of  the  inte*- 
lior  and  the  marine  have  determined  that  they  (hall  be  fent 
to  all  the  national  fchools.  Dklalande. 

NEW    COMET. 

Ill  our  laft  we  announced  this  difcovery  by  C.  Mechain  on 
the  28th  of  Auguft,  at  nine  in  the  evening,  in  ti)e  conftclla- 
tiou  of  Scrpentarius.   It  was  rifing  rapidly  towards  iheNorth 

pole, 
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pole,  following  the  right  fide  of  Serpentarius  and  the  oppo- 

fjte  lide  of  Hercules.     It  was  near  enough  to  be  obfen'ed  by 

the  naked  eye. 

On  the  2d  of  September  C.  Mechain  tranfmitted  to  the 

Inftitute  a  report  on  this  comet.     The  elements  he  affigncd 

to  it  were  as  follow: 

Mean  time     -     -     -     -       ^4^  2.*.'  6'' 
Right  afcenfion    -     -     -     249°  18 
South  declination     -     ■>•         6    it    31. 

TANTALITE A   NEW  METAL. 

A  new  metallic  fubftance  has  lately  been  difcovered  in 

Sweden.  It  was  extracted  by  the  ceiebr?tc-(!  chcniifi:  EI<eberg 
from  a  mineral  given  to  him  by  M.  Geyer.  This  mineral, 
found  in  Finland,  had  been  clafTed  among  the  ores  of  tin. 
M.  Edelcrantz^  of  the  Academy  of  Stockholm,  tranfmitted 
a  fpecimen  of  it  to  Delametherie,  who  gives  the  following 
dei'criptron  of  it.  It  has  a  bhckifh  colour,  with  the  metallic 
afpe.rt  of  cryfta^?  of  oxidated  tin.  Its  colour  is  equally- 
dark  ;  its  gravity  is  confiderablc ;  it  flrongly  fcratches  glafs. 
Several  facets  are  ditunguiflied  in  it,  bnt  the  cryftal  is  in- 
complete. IvI.  Ekeberg  has  extracted  from  this  mineral  a 
new  metallic  uvbftance,  to  which  he  gives  the  name  of  Tari" 
talite.     It  forms  the  twenty- third  metallic  fubftance. 

SILVER  AND   inON. 

C.  Guyton  announced,  25  years  ago,  that  iron  and  filvef 
brought  together  into  perfect  fufion  formed  two  fcparate  but- 
tons adhering  by  their  furfaces.  He  thought  he  could  thence 
conclude,  contrary  to  the  opinion  of  Gellert,  that  thefe  two 
metals  cannot  be  alloyed. 

The  ingenious  experiments  of  Coulomb  on  magnetifni 
having  rendered  it  neeeflary  for  that  philofopher  to  procure 
metals  warranted  free  from  iron,  C.  Guyton  propofed  to  him 
to  try  a  button  of  filver  froir.  which  it  appeared  that  nature 
itfelf  had  feparated  the  iron. 

The  filver,  indeed,  did  not  contain  a  quantltv  of  iron  which 
could  be  rendered  fenfible  by  chemical  rc-agents,  fi.nce  a  fo- 
lution  of  it  did  not  give  an  atom  of  blue  witii  pruftiate  of  foda. 
A  portion  of  the  fame  fragment  exercifcd  a  fenfible  a6lion  on 
the  magnetic  bar;  and  Coulomb,  havmg  fabje6led  it  to  his 
magnetic  apparatus^  found  that  it  contained  a  thirtieth  of 
iron. 

It  then  became  of  importance  to  examine  whether  iron  did 

not  contain  a  certain  quantity  of  filver.     Iliis  C.  Guyton  did 

vith  his  ufual  ability.     He  alTured  himfelf  that  in  iron  there 
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is  an  eightieth,  or  nearly  fo,  of  filver  intiouitely  combined  f 
and  that  this  quantity  ia  fufficient  to  give  it  very  remarkable 
properties,  fuch  as  extraordinary  hardnefs,  and  a  fratlure 
which  pr^fqnls,  without  continuity,  rudiments  ot  cryitalhaa- 
tion.  V 

C.  Guyton  concludes  from  ibefe  experiments  on  filver  and 
iron,  as  well  as  from  thofe  wbicli  he  made  on  iron  and  lead, 
that  it  can  no  longer  be  faidthat  thefe  metals  rcfufe  to  form 
an  alloy,  and  that  there  m  a(9:ually  an  union  in  their  fufion  ; 
but  that  by  a:  real  quartation  the  greater  part  of  the  two  metals 
feparates  while  cooling  in  the  ratio  of  tncir  weight,  and  ex- 
actly as  copper  and  lead  feparate  in  grand  metaliurgic  opera- 
tions. 

BAPID  DISORGANIZATION   OF  THE  HUMAN  EODV. 

On  the  night  of  the  i6th  of  March,  i8c2,  In  one  of  the 
towns  of  the  State  of  MaiTachufetts,  the  body  of  an  elderly 
woman  evajiorated  and  difappeared  from  fome  internal  and 
unknown  caufe,  in  the  duration  of  about  one  liour  and  an 
half.  Fart  of  the  family  had  gone  to  bed,  and  the  reft  were 
abroad.  The  old  woman  remained  awake  to  take  care  of  the 
houfe.  By  and  by  one  of  the  grand  children  came  home, 
and  difcovered  the  floor  near  the  hearth  to  be  on  fire.  An. 
alarm  was  made,  a  light  brought,  and  means  taken  to  ex-i 
tinguirti  it.  While  thefc  things  were  doing,  fome  lingular 
appearances  were  obferved  on  the  hearth  and  the  contigu- 
ous floor.  There  was;  a  fort  of  greafy  foot  and  afhes,  with  re- 
mains of  a  human  body,  and  an  unufual  fmell  in  the  room.  All 
the  clothes  were  confumed  ;  and  the  grandmother  was  milling. 
It  was  at  firlt  fuppofed  flie  had,  in  attempting  to  light  her 
pipe  of  tobacco,  fallen  into  the  fire,  and  been  burned  to 
^eath.  But  on  confidering  how  fmall  the  fire  was,  and  that 
fo  total  a  confumpiion  could  fcarcely  have  happened  if  there 
had  been  ten  times  as  much,  there  is  more  rcafon  to  con- 
clude that  this  is  another  cafe  of  that  fpontaneous  decompo- 
lition  of  the  human  body,  of  which  there  are  feveral  inftancea 
on  record.  It  is  to  be  regretted  the  particulars  have  not  beca 
xnQre  carefully  noted. 
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Essay  Vr. 

0?i  Compojition  or  Dlfpojltlon, 
but  in  fuch  order  all, 


As,  though  hard  wrought,  may  Teem  by  chance  to  fall." 

Duke  of  Euckinghafft, 

V>«OMPOSITION  is  the  forming  of  a  whole  by  the  union 
of  various  diffimilar  parts;  or,  in  a  more  painter-hke  fenfe, 
the  art  of  arrano-ino-  the  fioures  and  other  materials  of  a  pic- 
ture  in  fuch  a  manner  that  the  whole  mav  appear  as  if  the 
refult  of  chance,  though  produced  by  the  moft  confummate 
art. 

Before  we  proceed  to  offer  fuch  rules  as  are  to  be  extra6led 
from  the  v.orks  of  the  molt  efteemed  mafters,  it  may  not  be 
improper  to  premife  what  previous  knowledge  is  neceflary  to 
enable  us  to  produce  a  conipofiiion. 

When  we  have  occafion  to  fpeak  of  the  works  of  certain 
artifts,  we  wiOi  at  all  times  to  be  underftood  as  referring 
Ihrov.gh  ihevi  to  Tiaiiire,  for  it  mu.l  cvdr  be  remembered  that 
art  cannot  Jufnijh  its  own  rules. 

Some  who  have  written  on  the  arts  have  recommended 
particular  books  for  the  ufe  of  young  arlifts  ;  which  is  fup- 
pofing  a  certain  quantity  of  inforniation  fufficient  to  make  a 
painter.  Where  he  is  to  begin  his  inquiry  every  one  knows; 
where  to  ftop,  no  one  can  tell :  one  thing  is  certain,  there 
\>  no  danger  of  too  much  knowledge  making  him  fpoil  his 
work. 

It  is  of  the  firft  importance  to  imagine  \Vell  our  pi'ilure. 
To  this  end  we  mult  take  everv  means  to  become  well 
acquainted  with  the  hiflorv  whf^nce  our  fubje^l  i^  drawn, 
that  we  mav  laedome  familiar  with  the  charaiflers  w^e  are  to 
feprefent :  hence  a  reference  to  their  lives  becomes  neccfTary, 
that  we  may  not  miftake  a  bad  man  for  a  good  one  from  tl  e 
fhow  of  one  good  aftioti.  This  is  not  all;  time  and  place 
muft  be  attended  to,  that  v.-e  mav  not  confound  the  cuftoms 
of  one  people  with  the  mahrlcrs  of  another.  The  countr\', 
nlfo,  {liould  be  charafterized  bv  its  trees,  rivers,  monuments, 
and  public  buildings,  as  well  as  the  inhabitants  by  their  drefs 
and  manners. 

All  t-iis,  nav  more,  being  abfolutely  necelTary,  how  is  it 
poflible  that  an  artill  with  a  little  reading  can  atcotnpliih'  a 
tX'ork  like  a  hiftorical  piiSlure?   -As  well  might  we  fuppofe  the 

Vol.  XIV.  r^o.  54.  G  "  merely 
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merely  reading  Homer  fiifficient  to  enable  us  to  dcfign  from 
that  author  without  any  previous  hillorical  information. 

He  who  firft  acquires  a  knowledge  of  geography  will  not 
only  better  undcrftand  hiftory  and  biography,  but  receive  a 
higher  relifti  for  them  than  had  he  followed  a  different  order 
of  reading.  What  gives  us  an  interelt  in  yEneas,  but  our 
fuppofnig  him  the  founder  of  the  mighty  empire  of  Rome  ? 
Olheruife,  he  becomes  a  mere  robber. 

As  all  this  knowlec-fec  cannot  be  obtained  without  much 
attention,  we  fliall  find  great  advantage  refult  from  making 
memorandums  under  their  rcfpcclive  heads  of  the  cultoms, 
manners,  buildings,  and  oihcr  circumftances  conne6led  with 
hiltorifal  painting;  by  which  means  wc  fhall  colle6l  a  mafs 
of  information  at  all  times  ready  to  refer  to,  and  that  with- 
out its  interfering  in  the  lead  w-ith  our  pradtical  ftudies. 
Lord  Bacon  jultjy  obferves,  "  The  proceeding  upon  fome- 
what  conceived  in  writing,  doth,  for  the  moll  part,  facilitate 
difpatch  ;  for  though  it  (hould  be  wholly  rejected,  yet  that 
neeative  is  more  pregnant  of  direction  than  an  indefinite,  as 
aflies  are  more  generative  than  duit." 

Thole  who  propofe  to  themfelves  to  purfue  the  great  and 
arduous  talk  of  hifiory-painting,  lliould  be  careful  to  guard 
againll  commencing  their  career  too  foon,  or  before  they  have 
obtained  a  flock  iutlicient  to  that  end  ;  fome  have  ftarted  w  ith 
fo  flender  a  capital  that  it  has  been  confined  to  colour,  ch'iaro- 
fcuro,  with,  now  and  then,  a  fuccefsful  compofition;  requi- 
ijtes  that  do  not  fink  below  the  fuperfioies. 

The  acquirements  neceffary  to  qualify  an  arlift  to  purfuer 
the  great  and  important  part  of  the  art  we  are  treating  of,  are 
many:  he  fhould  pofTefs  a  thorough  knowledge  of  the  human 
figure  as  far  as  it  regards  his  art,  and  its  attire,  with  land- 
fcape,  architeclure,  chiaro-fcuro,  and  colour :  be  fhould  be 
well  read  in  hiUorv,  antiquity,  and  the  befl  poets ;  to 
which  he  iliould  join  a  knowledge  of  practical  geometry, 
as  tb.e  foundation  of  perfj.edtive ;  with  that  part  of  optics 
called  Lhromaiics,  as  it  explains  the  colours  of  light  and  of 
natural  bodies;  and,  withal,  pofl'efs  a  tolerable  facility  of 
hand.  Nothing  can  be  more  ditFicult  than  to  fill  up  the 
charaAer  of  a  great  artift,  particularly  if  he  propofes  to  raife 
a  ju(t  and  lading  reputation  ;  and,  not  content,"l;ke  the  ge- 
nerality of  the  pKofetiion,  to  produce  trifles,  extends  his  views 
beyond  the  prefent  ireneration  by  the  cultivation  of  works 
that  may  fioiirilli  in  fiTiure  ages.  To  do  this,  as  v\ell  as  the 
above  actiuifuions  he  flioufd  be  endowed  by  nature  witl^ 
noble  and  elevated  fenliments;  a  ready  and  warm  genius  to 
invent,  accompanied  with  the  greatefl  coolnefs  to  arrange ; 

penetration 


Oji  Painting.  99 

penetration  to  apply  a  juftnefs  of  character,  with  patience 
and  indiifTry  to  carry  him  thron.oh  the  detail :  in  hSt,  his 
nature  (hould  be  fo  formed  as  to  pofTefs  the  contrarieties  of 
hot  and  cold  ;  that  is,  with  the  greateft  vigour  fliould  be 
united  the  greateft  caution. 

O  the  i>;odiike  attribute  of  extending  benefits  beyond  the 
grave !  VV  here  are  now  the  antient  heroes  ?  Their  names  are 
fcarcelv  remembered,  and  their  mifchiefs  have  long  ceafed  to 
trouble;  while  the  labours  of  a  Homer,  a  Virg;il,  a  Shake- 
fpeare,  and  MiHon,  with  a  long  lift  of  worthies,  give  bread 
at  prefent  to  thoufands ! 

Some  one  has  well  obferved,  ''  The  great  end  of  books  is 
to  fet  the  mind  a-going:"  all  ue  can  hope  from  our  efforts 
is,  to  raife  in  the  mmd  that  fpivit  of  inquiry  that  may  ulti- 
mately lead  to  an  imitation  of  the  great^  the  noble,  or  beau- 
tiful :  all  the  reft  is  froth. 

It  was  iheir  hia,h  notions  of  the  art  that  led  the  old  raafters 
to  fuch  an  exalted  perfection  as  to  become  the  admiration  of 
the  civilized  part  of  the  world,  and  placed  them  among  the 
firft  order  of  mortals,  or  thofe  who  have  extended  their  fervices 
beyond  their  being. 

Anger,  hatred,  and  revenge,  are  paflions  polTelTed  by  every 
one  in  common  with  the  brute ;  but  to  underftand  that  in- 
finitely remote  point  of  perfeftion  which  conftitutes  the  foun- 
dation of  true  art,  i.->  the  reward  of  few. 

It  is  a  misfortune  for  the  art,  that  every  one  imagines  him- 
felf  a  critic  in  paintint:;;  all  are  tried  bv  their  peers  but  the 
poor  painter  :  but  let  thofe  who  are  in  affected  raptures  at  the 
touch  of  a  pencil,  or  the  neatnefs  of  handling,  recolleft  they 
are  the  moft  trifling  and  infignificant  parts  of  the  art;  criti- 
cifm  (hould  be  general  in  all  great  works :  it  is  a  common 
precept  in  art,  that  an  attention  to  the  whole  fuperfedes  all 
confideration  for  the  parts  *. 

In  uit,  as  nature,  what  afFefts  our  hearts 
Is  not  the  exaftnefs  of  peculiar  parts ; 
'Tis  not  a  lip  or  eye  Ave  beauty  call, 
But  the  joint  force  and  full  reluk  of  all. 
t  Pcfes  EJfay  on  Criticifm, 

*  It  inuft  not  be  underftood  that  the  above  precept  goes  to  recommend 
a  negleft  of  the  fubordinate  parts.  Over-finifhing  (that  is,  the  nicclv  de- 
fining the  form  of  each  part  of  an  objeft,  as  a  hand,  foot,  &:c.)  is  not  one 
of  the  faults  of  the  Britilh  fchool.  This  fault,  of  want  of  care  in  making 
out  the  parts,  is  bv  Tome  imp'operly  afciihed  to  fir  Jofliua  Revnoids. 
That  great  man  was  not  without  his  defects  ;  but  we,  as  rational  beings, 
fhould  avoid  them,  it  woud  be  a  poor  jultiiication  for  the  practice  of  a 
vice,  becaufe  v.'e  faw  it  in  another,  it  is  much  to  be  doubted,  whether 
the  perfe£lions  of  a  great  mailer  will  ever  be  properly  fell  by  the  mere 
imitator  :  the  reverfe  is  certain. 
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Petlv  crlilcifni  fliould  bo  punlflied  with  filent  contempt. 
We  might  as  well  "  hew  blocks  uf  marble  with  a  razor,"  or 
*'  whiltle  to  luile-ftoiics,"  as  attempt  to  convince  Ionic  people. 
There  is  an  applaule  which  is  fupcrior  to  all  olheis,  that  is, 
our  own,  from  a  convi^lion  of  well  doing ;  or,  in  other  words, 
a  confcioufncfe  that  onr  indufhy  is  rewarded  with  improve- 
ment,    lie  who  is  too  anxioiifly  eager  for  the  ap',>liiule  o£ 
others,  exchanges  independence  ior  uncertainty,   and  happi- 
iiefs  for  difappointment.     Befidcs,  he  is  in  danger  of  falling 
into  a  ilyle  familiar  and  common,  Inch  as  may  bed  luit  the 
ideas  of  ordinarv  life  and  vulgar  opinion.     We  mnfi  be  carc- 
iul  not  to  retiue  our  delicacy  to  too  high  a  pitch,  otherwife 
we  (hall- render  ourfelves  liable  to  be  woiuided  bv  every  peity^ 
criticirm.    JNlany  with  whom  our  fituaiion  compels  us  to  ha\e 
an  iniercourfe  are  no  judges  of  art;  others  are  influenced  by 
prejudice  ;  many  delight  to  v>'ound  :  but,  whether  the  obferva- 
tit)n  be  the  refult  of  ignorance  or  vanitv,  the  bell  mode  ot 
punifoiment  will  be  neglect. 

We  have  akcady  noticed,  under  Iwueiitiony  the  two  cha- 
racters of  compofition,  as  the  grand  and  piclurefquc  ;  that  the 
former  applies  to  gra\e  and  lerious  fubjects,  while  the  latter 
appears  to  afiociate  beil  with  gay  and  Iporiive  ones.  Beauty 
and  grace  not  only  delight  in,  but  derive  their  grcateft  power, 
from,  mild  variety  :  hence  one  of  the  great  beauties  in  our 
common  writing  characters  refults-  from  the  fwell  or  the  op- 
pofition  of  force  and  delicacy  in  the  lines,  which  give  grace 
independent  of  form  :  the  fame  thing  enriches  and  adds  fpirii 
to  a  malterlv  outline,  to  which  if  we  join  line  (we  mean  true), 
form,,  it  will  poflTefs  the  firft  or  higheft  kind  of  e.Ncellence. 
Among  the  protelhon  there  is  great  difference  of  opinion  re- 
lative to  compofition ;  we  fliould  therefore  wifli  to  be  under- 
itood  as  offering  thofe  rulea  that  relate  to  matters  of  tafte  with 
delicacy  and  modefly,  for  fear  of  forcing  genius  into  one  par- 
ticular tra;.k  of  operatiou. 

Nothing  can  be  more  falf'?  than  to  fuppofe  the  art  of  com- 
pofition fuhjcct  10  fonie  pofitivc  law,  or  that  the  figures  of  a 
^r.Aip  fnouid  be  invariably  compoled  under  fomc  particular 
lorm.  Men  who  look  to  pictures,  and  from  them  obtain  all  their 
knowledge,  are  apt  to  run  inta  this  error,  and  fuppofe,  bc- 
caufe  thev  fee  a  group  infome  celebrated  picture  make  fomc- 
what  of  an.  angle,  that  all  ligures  to  be  well  put  together  uuift 
allume  the  triangle.  Others,  in  contradicVion  to  that  doc- 
trine, maintain  that  the  true  Veuirtian  method  of  compoiitiou 
requires  ihe  group  to  incline  diagonallv,  that  is,  nmning 
from  corner  to  corner  C)f  the  picture,  affcriino-  iluit  tlie  former 
meiliod   is  barbarous  and  French  :  anoilier  fel  of  inmi  call 
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the  horizontal  line  Jlmplicliy,  and  the  true  Ronian  method, 
expe6lin<r  to  fee  a  range  of  heads  of  an  equal  height  running 
throuirh  Ihe  greateft  part  of  the  work. 

He"  who  wilhes  to  auccl  with  forrow  or  melancholy  can 
onlv  expect  to  fucceed  by  the  removal  of  whatever  may  be 
Kkely  to  plcafe,  either  from  variety  and  contraft  of  forms, 
brilliancy  of  colour,  or  ftriking  efi'ecl  of  light  and  fnade;  and 
one  creat  aid  will  reuilt  from  tellino;  the  ftorv  v\-ith  few  fiirures, 
winch  greatly  adds  to  fimplicity. 

The  great  reafon  v.-hy  Ilaphael  is  preferred  for  compofition 
is  his  pori'effing  a  ftyle'more  fmiple  and  expreihve  than  any 
other.  Simphcitv  appears  to  have  marked  the  characters  of 
the  Roman  and  Florentine  fchools,  as  alfo  that  of  thti  Ca- 
racci ;  after  whom  we  muft  place  Pouffin,  Le  Sueur,  Bovtr- 
don,  and  fuch  others  as  have  afiecled  the  fame  limple  and 
expreflive  manner. 

,  I^  Bnm,  though  an  artiil  of  great  merit,  has,  in  many 
inftances,  fo  crowded  his  compoiition  with  incidents,  that 
the  attention  is  entirely  taken  from  what  ought  to  conlHtute 
the  principal  feature,  and  the  mind  becomes  dillraclcd  amidfi 
E  multiiude  of  events  :  witnefs  his  Crucifixnon,  and  Slaughter 
of  the  Innocents.  Expreffion  derives  much  of  its  force  from 
fimplicity.  Sterne,  in  his  Sentimental  Journey,  was  oblieeJ 
to  take  a  frngle  captive  to  give  force  to  his  defcripiion.  What 
can  more  ftrongly  afFe6l  our  feelings  than  his  Maria?  A 
multitude  of  objc'tis  rufliing  on  the  light  deitrov  intereitj  and, 
in  lingle  objecls,  too  many  parts  produce  the  fame  etTect : 
hence  the  neceflitv  of  not  o\'er-crowding  with  ornaments. 

It  appears  pretty  certain  that  the  lliape  of  the  group  muft 
ilepend  greatly  on  the  nature  of  the  fabjeft.  A  triumph  muft 
ncceflarily  aflume  a  different  figure  to  a  fi^eclacle  like  a  de- 
Icent  from  the  crofs,  becaufe  it  would  be  fo  in  nature. 

Diverfity  does  not  carry  witii  it  fo  much  art,  or  the  oppear- 
imce  of  an,  as  is  generally  fuppofed ;  for,  if  v.-e  diiij^cmlv  at- 
tend to  nature,  we  fliall  find  an  infinite  variety  of  formed 
groups  refulting  from  the  difpofition  of  fome  men  to  fit, 
others  to  ftai^d,  the  conlraft  of  children  with  adults,  men  on 
horieback,  the  irregularities  of  ground,  and  a  variety  of  other 
circumftances, — all  tending  to  produce  a  diverfiried  ;md  irre- 
gular mafs,  probably  aliuming,  n^ore  frequcntlv  than  any 
other,  a  general  figure  approaching  to  the  pvramid. 

If  we  examine  the  moll  approved  ct)mpohuons  of  the  Ro- 
man, Venetian,  or  other  fchools,  we  fhall  Ifnd  not  only  the 
general  difpolition  tending  to  the  pvramidal  figure,  but' each 
^roiip  taken  repa-atcly,-.-with  this  ditlerence,  that  in  ihe  Ve- 
pctian  and  Fiemifii  it  is  rendered  more  excetlive.     Hence, 
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from  a  dafh  of  exccfs  in  Rubens  he  becomes  a  better  mafter 
to  ftudy  than  any  other,  but  he  niuft  be  ftudicd  with  caution. 
The  clofe  adhefion  of  his  figures  points  out  the  method  of 
compofition,  tlic  ftriking  and  confiiicuous  manner  of  arrange- 
ing  his  lints  evinces  the  plan  purfued  in  grouping  the  colours; 
while  the  union  ot  Hiadow  uith  (liadow,  and  !i<iht  with  light, 
is  fecn  in  the  breadth  and  valtnefs  of  his  malles.  By  his  ex- 
cefs  we  may  learn,  as  from  Diogenes  in  morals,  who  ob- 
ferved  he  acted  like  muficians,  wlio  gave  a  higher  tone  in 
order  to  indicate  a  true  one. 

The  aflcctation  of  ontnift  in  fome  artifts  is  abominable  ;  it 
looks  fludioudy  ahfurd  to  fee  a  woman  lying  on  the  ground 
•with  a  child  at  her  breaft,  and  another  plaving  near  her; 
befides  the  common  trick  of  mixing,  in  quujuum  fujficity 
naked  with  clothed  figures;  old  men  with  young  ones;  fide 
oppofed  to  the  full  face  ;  the  contraft  of  violeni  motion 
with  languid  attitudes;  and  a  thoufand  other  petty  arts  to 
trap  the  unwary.  Such  violent  oppofition  will  never  pleafe 
the  judicious.  Wherti  the  higheft  degree  of  the  pi(5lure)que 
is  intended,  it  fliould  never  be  carried  to  cxcefs.  How  ridi- 
culous would  it  appear  in  a  landfcape  to  fee  trees  cr<j(ling 
each  other  at  right  angles,  or  one  vertical  and  another  hori- 
zontal !  In  this  inftance  we  may  take  an  example  from  na- 
ture, whofe  progrefs  from  feafon  to  feafon  is  by  gentle  and 
almoft  imperceptible  degiees,  and  not  by  violent  oppofition 
from  heut  to  cold.  By  the  fame  rule,  violent  fore-lhortenings 
lliould  be  avoided;  a  little  adds  dignity,  but,  in  g»-nerai,  the 
figures  had  better  be  compofed  than  otherwile.  W^e  (hould 
be  cartiul  of  loiftaking  bluiier  and  rant  for  fpirit  and  great- 
nefs.  *'  Be  not  too  tame  neither,  but  let  your  own  difcre- 
tion  be  your  tutor  :  fuit  the  art  ion  to  the  word,  with  this  \\iQ~ 
cial  obfervance,  that  you  overfiep  not  themodefty  of  nature." 

Weak  minds  are  apt,  wlien  they  attempt  the  exprefiive 
(lyle,  to  give  their  figures  the  wild  and  extravagant  attitudes 
of  lunatic?.  That  grave  dignity  obfervable  in  the  works  of 
the  Florentine  and  Roman  fchools  has  entitled  them  to  the 
firft  plape  in  compofition  :  the  next  is  julily  held  by  the  Ca- 
racci,  whofe  pupils,  a?  they  loft  fight  of  dignity,  fubfiituted 
buitle  and  fiiow  for  fimple  truth,  'i  he  ftyle  of  Guercino  is 
forcible  and  ftronjr,  bnt  lefs  elegant  and  beautiful  than  Guido, 
which  is  eafiiy  perceived  in  the  extremities.  Poufiin  has 
great  fimplicity  in  his  eompofitions,  though  his  figures  are 
^metimes  too  much  feaitered.  He  is  remarkable  for  not 
fuflering  anv  low  or  vulgar  thought  to  break  in  on  the  dig- 
nity of  his  ftorv;  an  error  fomeiimes  committed  even  by 
Raphael.  There  are  admirable  traits  of  the  true  Roman 
8  fimplicity 
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fimpliclty  in  the  pictures  of  Le  Sueur.   They  are  rare  jewels ; 
and  Le  Brun's  floning  St.  Stephen  is  highly  claflical. 

Moll  of  the  writers  on  compoiiiion  in  painting  feem  to 
imagine  it  to  depend  on  contraft^  and  recommend  it  in  the 
(Irongeft  manner;  but  vio'entoppofition,  as  before  ftated,  not 
only  deftroys  fimplicitv,  but  is  of  all  ati'eelations  the  mod 
difgufting.  If  oppofition  or  contrail  were  a  criterion  of  ex- 
cellence, the  moft  violent  would  become  the  moll  perfcil ; 
and,  like  a  caricature,  the  more  unlike  nature  the  better  it 
would  be.  Variety  or  contrapofition  is  certainly  neccflary; 
but  the  degree  cannot  be  afcertained  by  weight  or  nieaiure, 
it  muft  be  learned  from  the  works  of  efteemed  mafters. 
Common  fenfc  mud  dictate  the  neceffity  of  not  making 
all  the  attitudes  alike,  and  alfo  keep  us  from  a  contrary 
excefs. 

In  a  fine  compofition  we  fliall  difcover,  by  an  attentive 
examination,  all  the  parts  fo  depending  on  the  whole,  that 
the  removal  of  any  obje6l  would  deftroy  the  general  good 
arrangement. 

That  variety  necelTary  to  the  perfeftion  of  a  group  fhould 
be  difplayed  in  a  fingle  figure,  efpeciaily  if  it  be  a  beautiful 
one.  If  the  figure  is  feen  in  front,  its  grace  will  be  increafed 
by  iTiowing  the  face  in  profile,  with  a  flight  inclination  in 
the  chefl*':  one  of  the  legs  being  ftraight,  the  other  (hould 
be  thrown!  back;  and  fo  of  each  limb  f:  but  this  varieiy  muft 
depend  on  the  nature  of  the  fubje^t,  as  fuch  a  contraft  would 
ill  become  a  philofopher,  apoftle,  or  fenator. 

A  fingle  figure  may  be  coufidered  as  a  group  in  itfelf,  and 
fuch  a  ftudied  one  would  by  no  means  unite  with  many, 
any  more  than  one  taken  from  a  iiumber  would  do  as  a  fincrle 
figure. 

The  contraft  obfervable  in  Raphael  is  not  an  afreftation  of 
variety,  but  the  refidt  of  confummate  judgment,  where  the 
ereel  and  inactive  figure  is  iniroduced  to  give  energy  and 
motion  to  the  a6live.  Contraft  in  him  is  the  refult  of  ne- 
ceffity arifing  from  deep  refleLition,  not  the  ftudied  and  in- 
fipid  oppofition  of  an  old  man,  a  young  woman,  a  boy  and 
a  girl,  which  we  often  fee  in  piilures.  He  knew  well  a 
philofopher  or  an  apoftle  would  not  move  like  a  foldier,  a 
virgin  like  a  matron,  or  children  like  adults;  which  appears 
to  make  part  of  that  variety  obfervable  in  his  works.     He 

*  See  ElTiy  on  Grace  in  the  laft  number  of  the  Philofophical  Maga- 
zine, and  ihc  plates. 

t  See  the  Venus  de  Medicis,  Apollo  Belvedere,  2nd  others,  remarka- 
ble for  grace. 
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appears  alfo  to  have  preferred  the  action  to  its  terminati<5n  ; 
whi.'Ii  Riiuer.-  the  itory  more  clear,  and  leaves  the  Ipecrator 
deli<.hted  with  a  fur[)ended  motion,  and  in  expe<5lation  of  its 
termin.iiing.  A  man  reprcfcnted  in  the  act  of  walking,  and 
as  ha\  ing  terminated  hi.^  ftep,  will  not  have  fo  animated  an 
cfTedt:  as  one  not  having  fmiflied  it.  Much  of  the  beauty  of 
the  Apollo  Belvedere  arifes  from  the  ftate  of  artion  he  is  re- 
prefented  under.  We  almoft  imagine  he  is  a6lually  moving 
Nvhcn  viewed  in  frnnt. 

In  a  great  mafter,  every  thing  is  the  refult  of  rcafcn : 
if  a  limb,  fuch  as  a  h:ind  or  foot,  is  concealed  by  drapery, 
it  does  not  arife  from  idlenefs  or  ignorance;  it  is  done  to  give 
beauty  to  fome  principal  members,  bv  not  making  too  great 
a  difplay  of  parts,  or  to  avoid  what  would  othcrwife  produce 
an  ugly  form. 

The  grand  or  cxpreflive  ftyle  will  ever  rank  firll ;  the  other, 
as  in  the  hands  of  Lanfranco,  Cortona,  &c.  is  only  the  art 
of  agreeably  filling  a  large  piclure  with  figure?,  or  merely 
plcafing  the  eye :  it  may  juftly  be  termed  ornamental,  and 
ranks  infinitely  below  the  pure  piclurefque.  In  dll  iuork&  of 
art,  the  fh'ilojophcr  iviU  inqxdre  ^uheiher  the  head  or  the  hand 
is  mojl  employed.  PouHin,  though  admirable  in  compofition, 
often  excels  in  the  accelTarv  parts.  In  his  Pyrrhus,  the 
figures,  and  diflant  ground  over  the  river,  are  more  beautiful 
th.n  the  principal  part ;  a  prodigality  avoided  by  Raphael ; 
nor  is  he  fo  noble  m  his  bed  thoughts;  and  his  women  are 
often  ordinary.  We  wilh  to  be  underftood  as  aluavs  diftin- 
guifliing  between  the  grand  ftyle  and  the  picturefque.  In 
the  former,  the  utmoft  iimplicity  is  to  be  obferved  in  the  ar- 
rangement, and  evcrv  thing  like  artifice  avoided ;  wliile  tlie 
latter  admits  of,  and  derives  much  of  its  characlcr  from, 
variety. 

In  a  group  the  artlft  generally  prefers  unequal  numbers, 
as  3,  5,  7,  or  9,  which  unite  with  a  better  grace  and  alford  a 
greater  variety  than  any  other;  but,  where  equal  numbers  are 
ufed,  ihofc  compofed  of  two  unequal  are  belt,  as  6,  10^  and 
14;  but  double  pairs  will  ill  accord,  as  4,  8,  12,  Sco.  The 
principal  part  of  the  (Icrv  ought  undoubtedly  to  occupy  the 
centre  of  the  pi6lure,  and  the  group,  bv  alVuniing  a  rotund 
or  femicircular  form,  will  ailift  the  liuht  and  (hade,  and  en- 
able us  to  bring  the  principal  figure  in  light,  as  well  as  to 
procure  malRs  by  combining  the  fiiadows  of  fcveral  obje«!:l:s 
in  one.  In  tliis  refpecl  Raphael  has  difplayed  fo  much  judg-; 
nicnt,  that  it  appears  from  h.is  works  evident  that  he  would 
liavc  proved  a  great  mailer  in  light  and  fhade  had  he  been 
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permitted  a  longer  life :  however,  he  clicl  enough  to  furnifii 
the  hint  to  the  V^enetiaii  Ichool. 

In  whatever  way  we  may  difpofe  our  group,  the  principal 
figure  ought  to  be  rendered  confpicuous,  either  from  fitua- 
tion,  colour,  draperv,  h^ht,  or  from  all  ihefe  combined.  To 
talk  about  "  effect  of  light  and  fliadc,"  and  thereby  attempt 
to  juftifv  an  impropriety,  would  be  reducino;  painting  to  a 
ftyle  merely  ornamental  indeed!  and  xi:;ake  paintings  of  no 
ufe  beyond  ftoppino;  a  hole  in  the  Vvall. 

As  in  the  drama  the  hero  of  the  piece  has  a  greater  part  to 
fuftain  to  dittinguith  him,  fo  ours  muft,  as  it  were,  lord  it 
pver  all  the  other  objefts.  ' 

Nor  paint  confpicuous  on  the  foremoft  plain 
Whate'tr  is  faile,  impertinent,  and  vain  ; 
But,  lil'.e  the  tragic  niule,  thy  luftre  throw 
Where  the  chief  ai5i.icii  plainis  its  warmclt  glow. 

AIasox's  Freskot, 

It  muft  not  be  underftood  that  the  principal  figure  fliould 
be  more  laboured  or  finilhed;  that  would  deftroy  the  unity 
\vhich  oui^ht  to  prevail  through  the  whole.  Tn  forming  our 
groups,  the  greatett  mafs  ought  to  be  in  the  middle,  and  the 
little  or  fcattered  parts  pi  iced  on  the  edges  to  give  the  whole 
a  li^htnefs;  while  fume  places  require  to  be  left  blank  for 
the  lake  of  repofe — for,  though  our  pi<?lure  foould  be  filled,  it 
fliouid  not  he  crowded.  As  we  mull:  alfo  feck  to  obtain  pro- 
fundity proportiozied  to  the  greatnefs  of  the  group,  we  fhould, 
to  eive  the  whole  a  pleafing  air  from  a  varietv  in  its  form, 
avoid  placing  the  fig\ires  in  a  file.  Rubens,  whofe  art  in 
groupincr  his  figures  is  great,  fometimes  runs  into  excefs  by 
attaching  them  too  much  together,  fo  as  to  make  them  appear 
to  cling  as  infeparablej  but,  as  before  obferved,  his  vices 
teach  us  what  is  ritrht.  The  golden  mean  mull  form  the 
object  of  our  purfuit,  we  thould  avoid  a  monotony  of  forms 
as  well  as  too  great  a  contraftj  a  number  of  extremities  toi- 
lowins  each  other  in  the  fame  line  Avill  generally  produce  a 
bad  etfeft.  We  (hould  alio  avoid  fliov/ing  them  in  the  fame 
point  of  view.  PoufiTm's  Sacrament  of  Baptifm  is  an  excel- 
lent example,  where  many  figures  are  pointing,  all  ditfering 
from  each  other. 

In  exhibitino;  the  naked  we  are  bound  to  fliow  the  mofl: 
beautiftd  parts,  which  is,  generally  ipcaking,  all  the  joints. 
The  neck  and  (lioulders  in  the  male  often  torm  a  fine  mats 
in  a  group.  But,  above  all,  we  Ihould  never  conceal  the  ex- 
tremities, from  the  power  of  expreflion  they  difplay,  as  well 
as  the  room  thcv  allow  for  the  11:111  and  abilities  of  the  artill. 

ill 
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In  the  female,   the  naked  Is  ever  pleafing,  while  aa  artful 
concealment  will  augment  the  beauty  and  grace. 

B Jt  treat  the  goclJcfs  like  a  moJpft  fjir, 

Nor  over-drcls,  nor  leave  her  wholly  bare; 

Let  not  cadi  beauty  eVry  where  be  f|.>y'd, 

Where  l-.alf  the  l\ill  is  decently  to  hide.  Popr. 

If  our  llory  requires  more  than  one  group,  the  fame  laws 
muft  influence  us  in  the  condu£t  of  each, — they  fhould  ccr- 
tainlv  not  exceed  three.  Tiie  principal  one  fliould  prevail 
over  the  others ;  and,  by  placing  it  near  the  centre,  or  in 
the  fecond  flage  of  the  piclurc,  we  iliall  aB'ord  the  fpe<Stator 
a  better  opportunity  of  feeing  it,  and  alfo  fumidi  ourfeivesii 
better  opportunity  of  furrounding  the  principal  group  with 
the  other  objefts. 

As  we  arc  bound  to  fupport  an  equilibrium  in  our  compo- 
fition,  we  ought  not  to  crowd  one  part  of  the  picture,  or  leave 
another  too  naked ;  but  this  muft  be  done  without  adding 
wei2;ht  to  w-eight  in  a  horizontal  or  perpendicular  form.  Thu 
fanie  holds  of  chlaro-Jcuro  and  colour,  where  mais  muft  fup- 
port mais. 

The  painter,  fpeaking  to  the  eyC;  fliould,  in  the  choice  of 
his  fubjccl,  be  careful  that  it  admits  images  ftriking  and 
grand :  it  fliould  burft  on  the  fpeclator  like  an  unexpected 
peal  of  thunder.  The  horfes  in  the  pictures  of  Rubens  add 
mueh  to  the  dignity,  as  do  alfo  his  fine  light  and  fhade. 
As  in  an  epic  jioem,  there  lliould  l)e  but  one  action  admitted 
in  our  picture  :  it  fliould  be  an  entire,  and  above  all,  a  great 
one,  and  require  no  further  aids  to  its  illuftration  than  what 
15  contained  in  the  picl:ure; — it  ought  to  explain  the  hiftory, 
not  the  hiitorv  the  painting.  As  we  are  not  confined  to  the 
mere  letter  of  the  tlory,  we  may  ufe  any  means  confiftent 
with  probability  to  illuflrate  our  fubjcct;  as  we  once  faw  iu 
a  drawing  of  a  triumph,  where  the  artilt,  to  fhow  the  caufe 
was  love,  decorated  a  car  and  the  fhields  with  fuch  objects 
as  were  f'ymbolsof  that  pailion;  and,  further,  to  fhow  ii  was 
connetSted  with  Thei'eus  and  the  Amazons,  in  the  tablet  of 
an  arch  reprefentcd  that  hero's  battle  with  thofe  heroines : 
but  enoua;h  1  an  ingenious  mind  will  find  a  ihoufand  ways 
of  diiplaymg  ilfelf. 

Two  a<;tions  or  points  of  time  Hiould  never  be  admitted  in 
one  piclure.  M.  Ano;elo,  in  the  Capella  Seftini,  has  repre- 
fentcd Adam  and  Eve  eating  the  fruit,  and  expelled  the  gar- 
den, in  the  fame  piece  1  Raphael's  Peter  in  prifon,  and  de- 
livery, can  hardly  be  called  one. 

It  muft  be  obvious  that  the  parts  of  each  figure  fliould 
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agree  fo  as  to  produce  a  whole:  for  inftance,  a  thin  face 
flTould  not  be  united  with  fat  hands.  The  fame  unit)'  is  ne- 
ceffary  between  the  figure  and  its  attire,  which  fliould  fuit 
the  degree  and  character  of  the  perfon  as  well  as  be  adapted 
to  the  age  and  fex. 

We  cannot  do  better  than  conclude  this  paper  in  the  words 
of  fir  Jodiua  : — "My  advice  is  this:  keep  your  attention 
fixed  on  the  higher  excellencies.  If  youconipals  them  and 
compafs  nothing  more,  you  are  fiili  in  the  firll  clafs.  We 
mav  regret  the  innumerable  beauties  which  you  may  want; 
you  may  be  iniperfeft,  but  ftill  you  will  be  an  imperfeiSl  per- 
fon of  the  higheft  order."  That  great  man  in  another  place, 
fpeaking  of  "  the  v.  ell -grounded  painter,  fays,  "  as  his  pre- 
emmence  depends  not  upon  a  trick,  he  is  free  from  the  pain- 
ful fufpicions  of  a  juggler,  who  lives  in  perpetual  fear  left 
his  trick  fhould  be  difcovered." 


XVIII.    Ohfervat'ions  on   the  Xodiac  at  Dendera.      By  the 
Rev.  Samuel  Henley,  F.S.A.* 


A: 


.S  the  report  of  C.  Fourrier  concerning  this  zodiac  and 
its  high  antiquity  has  made  a  deep  impreflion  on  the  minds 
of  many,  and  the  argument  thence  drawn  has  been  deemed 
of  great  weight,  in  oppofition  to  the  Mofaic  records  and  re- 
vealed religion,  I  fend  you  the  following  obfervations,  with 
the  hope  that  they  may  reach  thofe  who  otherwife  might  not 
fee  them,  and  have  their  effe6l  upon  a  large  clafs  of  readers, 
who  may  have  too  lightly  acceded  to  Fourrier's  conclufion. 

Denon,  fpeaking  of  this  zodiac  as  clearly  proving  the  pro- 
found knowledge  of  the  antient  Egyptians  in  aftronomv,  men- 
tions the  ruins  which  contain  it,  and  are  extant  but  twenty 
minutes  nde  from  Dendera  (antiently  Tentvra),  known  at 
prefent  under  the  Arabic  name  of  Berbe.  Concerning  the 
etymology  of  this  term,  various  opinions  have  been  offered  ; 
but  that  by  the  learned  De  Sacy  is  moll  generally  admitted. 
He  conjeftured  it  to  have  been  derived  from  III  and  EP^EI, 
the  ternpte. 

Notwiihftanding  this  conjeAure  was  afiTented  to  bv  Mi- 
chaelis,  Wahl,  and  Zoega,  ii  has  been  oppofed  by  Harimann, 
who  contends  that  Berba  fignifies  a  pyramid  or  ohelijk. 
Though  lupported  in  this  by  Schultens,  the  interpretation, 
refts  in  part  on  a  conjeclure  of  Heiflce,  who  for  Barabi  fub- 
llituted  Barami,  which,  however,  in  Arabic  is  plural  j  and 

*  Printed,  with  the  author's  corrections,  from  the  Monthly  Magazine. 
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on  the  perfuafion  that  in  Edrifi  t]ie  defcrlptlon  of  Bcrba  wa* 
more  fiiilablc  \v>  pjramlds  than  temples.  JNl.  i!e  Sacy  replies, 
with  conticlcraljfc  force,  that  Schultens  would  have  done 
n'orejudicc  to  Michaelis,  if,  inflcad  of  indulging  conjefture, 
he  had  opened  feme  Arabic  dd'cripiion  of  Egypt  j  Lr  ex- 
ample, Macri.'^i's,  where  he  would  have  found  inftances  that 
the  term  could  not  fjgnify^ri?;;/.'^^-.  Acctjrdingly,  a  paffage 
is  piled  from  that  author  which  refers  to  ihe  very  place. 
*^  Of  the  number  of  Berba  is  that  of  Dendera,  which  is  a 
wonderful  edifice.  It  has  i8o  windows;  each  day  the  fun 
enters  by  one  of  thcfe  windows,  and  aw  the  next  by  the  fot- 
Jowing,  till  at  length  it  reaches  the  lart,  and  then  returns  in  a 
contrary  direction."  \'an{leb  (Nom'e/Ie  Kelaii-jii  en  Forme 
d:;  Journal  d" tin  Voyage  fait  en  Egypte.)  defcribos  Dendera 
as  the  file  of  a  wonderful  ternplc  of  the  antienl  Egyptian?-'- 
d'une  grandeur  et  d'' inie  hauteur  demesurk'e  ;  and  vilible 
at  two  kagues  diltancc.  He  alfo,  applying  the  account  of 
Macrizi,  and  confidcring  the  windows  as  double,  makes  them 
to  be  H3  many  as  tliere  are  degrees  in  the  zodiac;  fo  that  the 
fun,  riling  each  day  in  a  diH'erent  degree,  throws  his  rays 
throuffh  a  ditltrent  window,  till,  by  thus  completing  his 
courfe,  he  finilbes  that  of  the  year.  For  this  rcafon,  it  is 
added,  the  temple  is  regarded  as  tvonderful. 

Taking  thefe  defcriptions  with  the  other  compartments 
on  the  ceilings,  given  by  Denoii,  one  inference,  drawn  bv 
M.  Fourrier,  will  be  readily  admiucd,  wiiich  is,  that  the 
liatc  of  the  h.eavens  ihcy  exhibit,  correfponds  widi  the  date 
of  the  building.  It  remains  then  to  determine,  from  the 
zodiac  in  quijllion,  what  this  date  was.  Dcnon,  on  his  le- 
cond  vilit,  thus  dcfcribes  the  temple  : — "  I  went  to  the  ruins, 
and  this  time  took  pofleflion  of  tliem  in  the  plenitude  of  re- 
pofc.  I  was  firfl;  of  all  delighted  to  find  that  mv  enlhuliaftic 
admiration  of  the  great  temple  was  not  an  illuiion  produced 
by  the  novelty  of  its  appearance,  lince,  after  having  {i:<iu  all 
the  other  Egyptian  monunjtnts,  this  ftiil  appeared  the  molt 
perfect  in  its  execution,  and  conttrucled  at  ihe  happtejl  pe- 
riod of  the  arts  and  fcieuces;  EVr. RY  thing  in  it  is  la- 
honredy  is  interetiing,  is  im])ortant.  It  would  be  neceflary 
to  draw  the  whole  in  its  mo  ft  minute  detail,  to  poflefs  our- 
fclvcs  of  all  that  is  worth  carrying  away." 

The  date  of  15,000  years  before  the  birth  of  Chrift  fecms 
but  ill  to  agree  with  this  account,  when  contraltcd  with  the 
ordinnrv  rcniains  of  human  efforts,  and  the  uniform  effeC-il  of 
human  experience.  The  monuments  of  remote  ages  are  more 
remarkable  for  their  rude  bulk  than  elaborate  workmanfliip  ; 
but,  if  tiiii  be  of  the  time  a(figncd,  il   folluv/s  that,   in  the 
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united  opinions  of  Denon  and  Fourrier,  15,000  years  before 
Chrift  was  ibe  happieji  period  of  the  arts  and  J'c'unces.  So 
much  for  their  joint  dccilion  1 

Taking,  however,  this  calculation  independently  of  the 
ftruclure  itfelf,  it  is  fairly  admitted  to  be  accurate,  ^o  far  as 
it  is  founded  on  eqiiinodial  preccjjions ;  but,  referving  difcuf- 
fions  on  this  head  for  a  work  Ihortly  to  be  publiihed  ',  it 
will  be  fufficient  to  obferve  that  I  had  thence  fixed  the  age  of 
this  zodiac  to  the  very  year  and  day  before  the  infcription 
afceriain'ing  them  was  kncivjiy  and  which  has  net,  e-jen  yet, 
been  explamcd. 

The  [)late  given  from  Denon  f  reprefents  the  zodiac  in  two 
compartments,  as  it  exiits  on  the  oppofite  plat- bands  of  the 
portico  of  the  temple.  The  two  large  figures  that  embrace 
the  whole,  he  fuppofes,  reprefent  the  year ;  and  the  winged 
emblem  before  their  mouth,  eternity,  or  elfe  the  paflage  of 
the  fiyi  to  the  folltices.  The  difk,  at  the  joining  of  the  thighs 
of  the  upper  figure,  he  pronounces  to  be  the  fun,  whence  pro- 
ceeds a  beam  of  li<rht  that  falls  upon  the  head  of  Ifis,  which 
reprelents  either  the  earth  or  the  moon.  ''  The  fun,"  he  con- 
tinues, "  fituated  in  the  fign  Cancer,  may  perhaps  fliow  the 
period  of  the  eredliou  of  the  temple,  whilit  the  figures  joined 
to  the  figns  may  mean  the  fixed  ftars,  ^nd  thofe  in  the  boats 
the  revolving  bodies,  the  planets,^  and  the  comets."  After 
offering  thefe  conje6lures,  this  modeft  artift,  under  a  convic- 
tion of  their  importance,  reCgns  to  others  all  further  deve- 
lopment. 

Inftead  of  adopting  what  Denon  has  conje6lured,  it  will 
be  proper  to  coniider  the  zodiac  anew.  Accordingly,  the 
female  form  bent  over  either  divifion,  is  unqueftionably  the 
Ifis,  which  by  Horapollo  is  determined  to  be  the  year.  The 
winded  globe,  according  to  Macrobius,  is  the  fun  commen- 
cing his  courJc.  The  veil  on  the  head  of  the  Ifis  is  that  myf- 
terious  one  which  the  famojs  infcription  affirms  no  mortal 
had  ever  withdrawn.  On  the  upper  bend  or  fhoulder  of  the 
lower  figure  are  eight  lines  or  units,  denoting  that  the  fun, 
at  the  cardinal  points  of  the  year,  is  in  the  eighth  degree  of 

'■•  A  Dilquifition  on  the  Date,  alilgtied  bv  Fourrier,  Ccmmiirioner  of 
tbe  Sciences  and  Arts  in  Sgypt,  tothc  antieBt  Zodiac  there  foLUid;  \vhcnce 
ti'.e  extraordinary  Darki.efs  recon'eJ  bv  Ph'.egcn,  and  th.t  by  the  Hilto- 
rians  of  China,  in  the  Reign  of  t>uanivu,  a;c  identified  v.ith  the  Dai k- 
ncfs  Pit  our  Lord's.  Crucifixion;  the  Difco;  dance  betueen  the  Eclip!e  noted 
bv  Ptolemy,  ss  feen  at  Arbela  and  Canh,.ge,  is  accumted  f>;r;  the  further 
Deriderauim  for  afcertaining  Longitude,  required  bv  the  Board  at  Paris, 
in  tbeir  Report  en  Burg's  'lables,  ibpplied;  ana  thence,  in  R.eferen(;e  to 
the  Prophecy  of  P.jlaaTi,  the  Birth  of  Chrift  ii  fixtd^ 

+  See  PJaxt  IV. 
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the  figii ;  for  fo  it  is  ftatcd  to  have  been  by  Manilius  at  the 
time  of  the  Julian  reform,  and  luch  was,  according  to  Co- 
lumella, the  adjidiment  of  the  Mctonic  c\cle,  compared  with 
the  tables  of  Hipparcluis.     The  four  ftars,  of  tight  rays  each, 
are  the  dog-ftar,  which   governed  the   Egyptian  )ear,  and, 
being  eight  months  vifible  in   the  upper  hemifphere,  had  a 
month  artigned  to  each  rav,  as  the  lun  has  twelve  rays  to 
defignate  the  months*  ot  his  courfe      Thefe  four  ftars  here 
ligmfy  a  quadrennium,  when,  in  the  Roman  year,  an  addi- 
tional, or  biflextile  day,  was  added  to  the  7fi^  days,  which 
conltitutcd  the  Egvjitian.     Beneath  are  twelve  other  units, 
as  making,  in  the  billl.xtile  year,  the  folar  to  exceed  the  lunar 
twelve  day>  inftead  of  eleven.     The  little  circle,  with  wings, 
on  the  brcaft  of  Hi*,  marks  a  new  buffubordinate  proceffion 
of  the  fun's  courfe,  after  the  quadrennium  has  been  com- 
pleted.    The  waving  lines  extending  along  the  figure  are  the 
Egyptian  hieroglvphic  for  flowing  water;   while  the  line  of 
ftars — each  markincr,  by  its  fix  rays,  as  many  portions  of 
time,  and,  with  the  fquare  comprifing  them,   the  fquare  of 
that  number — feverally  indicates  four  times  fix  hours,  or  a  day. 
Thefe, amounting  to  feventy-nine,  exprefs  tw  o  months  or  luna- 
tions, and  twenty  days  over,  which  correfpond  to  the  two 
lunar  months  added  by  Numa  to  the  Roman  year;  and,  with 
the  twelve  days  allowed  as  above,  compenfate  for  the  differ- 
ence between  the  ordinary  lunar  year  and  the  folar  bifTextile, 
while  eight  days,  anfwering  to  the  fun's  advancement  in  the 
fign,  complete  the  given  number.     From  the  bend  of  the  leg 
downward,  five  days  are  fo  difpofed  as  to  fliow-  the  five  fup- 
plementary  days  above  twelve  months,  of  thirty  days  each, 
that  conftitute  the  Egyptian  year.     This  is  evident  from  the 
hornlefs  beetle  annexed,  which  was,  among  the  Egyptians, 
an  eftabliOied  hieroglvphic  for  a  month  oi  tiiirty  days.     The 
three  ftars  on  the  band  furroundins  the  Ic^s,  with  the  four 
on  the  flioulder,   fymboliziug  conjoinily   feven   years,   give 
feventy-feven  days  as  the  dilference  between  lunar  and  folar 
time,  and  thus  reprefent  at  once  the  fixry-fevcn  days  which 
the  year,  by  the  reform  ofjulius,  had  gone  back,  with  the 
ten  days  between  the  winter  folftice  and  the  firft  of  January, 
or  fix  days  w  ith  which  he  lengthened  the  months  in  one  part 
of  the  year,  and  four  in  the  other. 

Having  rccourfe  to  the  Ifis  of  the  upper  divifion,  it  will  be 
found,  that,  inftead  of  eight  units  on  the  flioulder,  flie  exhi- 
bits but  feven,  whereas  the  laft  of  tiie  four  (lars  beneath  them 
wants  two  of  its  rays,  and  the  units  which  follow  are  not 
twelve  but  eleven.  To  account  for  thefe  variations,  let  it  be 
obfervcd,  that,  before  the  Julian  reform,  the  Roman  year 
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being  lunar,  a  month  of  twenty-two  and  twentv-three  days 
alternately,  named  Mercedonius,  was  inlerted  r.fter  the  23d 
of  February,  to  adjuft  the  lunar  reckoning  to  folar ;  but,  as 
in  the  year  of  the  Julian  reform,  the  twenty-three  days  were 
included,  there  would  of  courfe  be  one  day's  advance  on  the 
calendar  computation,  which  would  leave  but  feven  days  by 
the  lunar  account  for  the  fun's  place  in  the  fign ;  whence  the 
eleven  units  below  would  anfwer  to  the  ordmarx'  differences 
between  the  lunar  year  and  the  folar;  whilft  the  two  ravs, 
deficient  in  the  fourth  of  the  (tars,  would  point  out  the  com- 
mencement of  the  lunar  year  at  Rome  on  the  ift  of  March, 
and  the  folar  of  Julius  on  the  ill  of  January ;  or, 'in  other 
words,  w'ould  correfpond  to  the  augmentation  of  the  year, 
computed  backward,  which  Numa  had  made.  The  liars  in 
fquares,  as  before,  defignating  day?,  w'hich,  to  the  bend  of 
the  leg,  amount  to  lixty-feven,  anfwer  to  the  beoinning 
of  the  year  gone  back  by  the  Julian  computation,  while  the 
-feven  in  addition  correfpond  to  the  fun's  place  in  the  fign, 
which,  with  the  five  fupplemeniary  days  round  the  legs, 
make  the  twelve  days  in  the  laft  year  of  lunar  intercalation, 
and,  as  the  four  divifions  between  them  Ihow,  are  coincident 
again  with  a  quadrennium. 

Perfeftly  congruent  with  the  whole  is  the  pyramidal  figure, 
having  a  globe  or  fun  at  its  top.  It  confifts  of  eleven  grada- 
tions, which  anfwer  to  the  eleven  days  between  the  folar  and 
lunar  year,  and  the  ninety-nine  divifions  upon  it  difcriminate 
the  ninctv-nine  days  from  the  winter  folftice,  bv  which 
Julius  adjufted  his  reform,  to  the  commencement  of  the 
Roman  year  on  the  ift  of  April.  Between,  however,  the 
Roman  ill  of  March  and  the  id  of  April  a  month  was  left 
out,  or,  in  other  words,  had  gone  back  a  fign.  This  is  here 
exprelTed  by  the  recefs  of  Caucer  from  the  zodiac,  and  agrees 
with  Virgil's  commencement  of  the  year  with  Taurus  : 

•    Candidas  auratis  aperit  quum  cornibus  annum 
Taurus — 

the  precife  time  of  which  is  defined  by  what  immediately 
follows : 

• -et  adver'b  ceckns  Canis  occidit  aftro. 

If,  now,  the  fetting  of  the  dog-ftar  be  placed,  according  to 
Petau,  on  the  fourth  of  the  kalends  of  May,  and  the  fixtv- 
feven  days  which  the  Roman  vear  had  gone  baclc  at  the  Ju'lian 
reform,  thence  reckoned,  we  come  to  the  2i5th  of  February, 
or  ill  of  Thoth,  at  the  commencement  of  the  tera  of  Nabo- 
nafflir,  which  was  that  likewife  of  the  Egyptian  year.  The 
changes  in  the  Roman  year  having  varied  its  form,  in  refpec!^ 
to  its  lensrth,  as  well  as  the  number  of  its  months,  and  the 

•    davs 


llij  Qhjcrvai'tons  on  the  Zodiac  at  Detidera. 

clavs  In  ihcm,  it  had  accordingly  receded  two  lunar  months^ 
and  eight  days  over,  making  in  the  wltole  fixty-leven,  and 
fo  fell  on  the  a7th  of  April,  or  day  of  the  dog-liar's  fetting, 
whence  the  28ih  of  March  would  be  the  tirit  of  Aries;  but 
as,  according  to  Uipparchus,  compared  with  Mcton  and 
JSJanilius,  Julius  CaMar's  year  jjlaced  the  fun  in  the  eighth 
day  of  the  f^gn^  thefe  eight  days  alloucd,  will  fix  the  be- 
ginning of  Aries  at  the  vernal  equinox,  and  2ift  of  March. 

'Jhe  anomalies  of  the  Roman  year  being  fettled  by  the 
year  of  NabonalTar,  or  the  Egyptian,  it  becomes  evidentj 
from  the  pyramidal  ligurc,  with  the  iun  on  its  fummit  and 
the  cavern  beneath,  fignifying  the  'vacant  Inter  lunar  cave  of 
the  moon  ;  that  the  horns  of  the  Pan,  fymbolizing  the  hori- 
zontal beams  of  the  dog-ftar,  or  completion  of  the  canicular 
year,  arc  placed  on  the  common  boundary  of  the  eitrhth  and 
third  gradation,  or  day,  in  the  eleven,  which  indicate  the 
din'ercnce  between  lunar  and  folar  time,  or  365  and  334,  to 
didinguifli  the  eight  days  for  the  excefs  beyond  the  two  luna- 
tions, and  the  three  other  days  correfponding  to  the  differ- 
ence of  the  Roman  lunar  year,  ending  at  the  23d  of  Febru- 
ary, and  the  year  of  NabonaOar  beginning  on  February  26^ 
which  was  the  firft  of  Thoth  by  Egyptian  reckoning. 

The  bandages  round  the  head  of  the  Pan  exprefs  the  fame, 
with  other  notes  of  diftinftion ;  for,  whiUl  the  uppermoft 
fold  has  eight  points  correfponding  to  eight  days,  as  before, 
the  fccond  exhibits  five  units,  to  denote  the  five  Egyptian 
fupplcmenfary  days,  which,  with  the  five  points  between 
them,  indicate  ten  davs^  as  correfponding  with  the  winter 
folftice,  December  21,  whence  Julius  commenced  his  re- 
form, and  the  ifl  of  Januarv,  or  his  new  year's  date. 

But  as,  under  this  reform,  the  Egyptian  vear  corrc6led  the 
Roman,  fo  the  Roman  year,  thus  correcied,  was  made  by 
Auguflus  the  ftandard  of  the  Egyptian  ;  for,  as  that  confided 
only  of  twelve  months,  of  thirty  davs  each,  with  five  days 
in  addition,"  its  commencement  receded  one  day  on  every 
quadrennium  ;  con fcquentlv,  from  the  yc<u-  of  Nabonaflarj 
and  that  of  the  reform  of  AuguUus,  by  Julian  reckoning, 
lixty-four  days  twelve  hours  (the  year  of  Nabonaflbr,  which 
was  the  Egyptian,  beginning  at  noon,  according  to  the  canon 
of  Ptolemy),  will  fliow  that  the  firfl  of  Thotlr,  five  interced- 
ing days  being  allowed  between  the  Julian  correction,  taken 
as  beginning  from  707  of  Rome,  and  that  ofAugultus,  efta- 
bliflied  in  725,  the  bifl'exiile  four  davs  twelve  hours  (or, 
reckoned  from  midnipht,  ^wi:  days),  had  varied  from  the  2i(l 
of  June,  or  fummer  follliiial  noon,  to  the  29th  of  Auguft, 
three  in  the  morning,  at  which  time  Auguftus  had  fixed  it: 
7  for 
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for  fixtv-four  days  twelve  hours  and  four  days  twelve  hours 
makinsj  iixtv-nine  davs,  and  exceeding  the  fixtv-fe\en  davs 
of  Juliug  by  two,  Anguftus  intercalated  between  the  vear  709 
of  Rome,  when  Jiilius's  reform  was  completed,  and  his  own, 
(ixtcen  vears  after,  one  day  every  ib.ird  year  inUead  of  every 
fourth;  and  {o,  in(tead  of  four  bilfextile  days,  fix  were  in- 
ferted.  Between  three  in  the  morning,  when  the  dog-ftar 
rofcj  and  twelve  at  noon,  when  the  fun  was  on  the  meridian, 
were  nine  hours  to  complete  the  canonical  dav ;  thefe  are 
accordingly  exprefl'ed  by  as  many  lines  on  the  lall  fold  of  the 
bandage  winding  round  the  forehead  of  the  Pan. 

Having  then  found,  bv  thefe  difcriminationson  the  zodiac, 
the  opening  of  the  vear,  from  the  rife  of  Tauru5_,  at  the  fet- 
ting  of  the  dog-ftar,  which  is  exemplified  by  the  folar  circle 
in  a  crefcent  on  the  bull's  neck,  it  will  be  fecn  that  the  Thoth 
thence  proceeding  is  reprefented  as  a  bull  in  a  boat  (for  the 
heavenly  bodies,   which  were  the  Egyptian  divinities,  were 
held  to  perform  their  revolutions  in  this  manner),  and  as  it 
lias  been  feen  from   the  fiar  deprived  of  two  rays  on   the 
fhoulder  of  the  upper  Ifis,  as  well   as  from  the  two  months 
difference  between  the  year  of  Romulus  and  Numa's,  that 
the  fun's  place  had  been  altered  two  figns.  the  third  boat  or 
month  proceeds  from  Gemini  to  Cancer :  accordingly,  the 
foremoft  figure  in  it  reprefents  a  pricft  taking  auguries  from 
the  rife  of  the  ftar,  whilft  the  other  is  evidently  Aquarius^  or 
the  overpowering  of  the  Nile,  at  the  apparent  new  moon  of 
Cancer.     But  Cancer  withdrawing  from  the  zodiac,  the  over- 
flow falls  in  with  Leo;   and  here,  accordingly,  Harpocrates 
appears  as  on  tbe  day  anfwering  to  biflextile,  which  is  alfo 
intimated  to  belong  to  that  vear  by  the  fix  leaves  on  the  head 
of  Aquarius,  or  the  Nile,  This  being  fupprefled  in  the  E^yp- 
tian  kalendar,  makes  Cancer  and  Leo  run  into  each  other, 
or  confounds  the  laft  day  of  one  with  the  other's  ffrlt.     The 
figure  preceding  Leo  has  the  ftar  of  five  rays,  which,  indi- 
cating five  months,  marks  Leo  as  the  fifth  fi^n,  whilft  the 
ferpent,  rifing  from  under  his  feet^  exhibits  the  Nilotic  year 
thence  beginning,  as  does   the  ferpent  behind   the  Harpo- 
crates,  wiih   his  head  ere6led  from  the  fourth  fold,  a  (]ua- 
drennium.     The  rifing  and  fettins:  doer- ftar  follow,  as  thus 
correfponding  in  refpecl  to  fixed  and  moveable  time.     From 
the  overflow  of  the  Nile,  in  the  fign  Leo,  we  are  brought  on 
to  the  commencement  of  the  year  in  Virgo.     This  is  ex- 
prelTed   by  the  torch  with  two  flames,   followed  by  a  priefl 
taking  auguriei  at  the  year's  beginning,  which  the  bull's 
head,  whofe  horns  fvn)bolize  the  apparent  new  moon,  and 
ftar  of  five  ravs  above  tf.em,  fufficientlv  evinee.     This  alfo 
VoL.XIV.'No.  54.  H  '  does 
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does  the  hawk,  or  revivifcencc  of  nature,  with  a  dog's  hea«f, 
and  the  two  units  above  the  lame  flar.    The  two  fignrcs  with 
ftars,  to  intimate  the  five  months  between  the  rifing  and  fet- 
ting  Dog,  introduce  Libra.     The  pcdcllal  beneath  the  fcalc, 
with  the  fun  on  it,  antl  a  fining  iigure,   as  if  watching  its 
ihadow,  under  the  index  of  the  cquinoL'tiul  balance,  together 
with  the  fun  behind,  and  the  other  attendant  figures,  denote 
the  Thoth,   or  new  year's  day,    beoimiing  from   that  fign  j 
whild  the  fourteen  articulations  in  ilie  tail  of  the  dog  will  be 
found  to  agree   with  the  fourteenth  year  of  the  folar  cycle, 
concurrent  with  the  firll  lunar,  when  the  fun  entered  Scorpio. 
The  hieroglvphics  next  fucceeding,  chara(5lerize  again  the 
beginning  of  the  year,  for  fuch  are  the  hawk,  crowned  with 
the  lotus ;  the  wolf,  facred  to  the  fun  ;  and  the  ccraftes,  rifing 
from  an  oar.     The  figures  of  the  rifing  and  fetting  Uar  are 
intelligible  as  before.     We  now  come  to  Sagittarius,  an  hie- 
rosilyphic,  compofcd  of  a  human  body,  with  a  bifrontal  head 
of  a  man  and  a  lion;  the  Nilotic  plant,  which  indicates  the 
overflow,  proceeding  from   the  veil  under  which  both  are 
united.     The  arrow  on  the  bow  is  the  firft  beam  of  the  year, 
whilft  the  cheft,  fore-legs,  and  body  to  the  wing,   belong  to 
Pec^afus,  or  the  horfe  of  the  morning.     The  hind  parts  of 
the  ^^olf  complete  the  reference  to  the  new  moon  of  Thoth, 
commencing  from  the  dawn.    The  two  divifions  on  the  wing 
ferve  to  exprefs  the  diftinftion  of  the  lunar  and  folar  differ- 
ence, which  anfwers  to  the  eleven  feathers,  whilll  the  twelve 
intercalations  between  the  wing  and   tail  of  the  wolf,  on 
which  a  raven   is  featcd,  agree  with  the  obtrufion  of  the 
lunar  intercalation  on  the  conmion  form  of  the  fular  year. 
Over  the  wolf's  tail  is  a  ftar  of  tive  ravs,    pointing  at  the  di- 
Itance  between  the  moveable  and   fixed  Thoth,  whilft  the 
prieft,  under  the  mafk  of  a  hawk,  the  fymbol  of  a  com- 
mencing vear,  immediately  follows,  and,  with  an  arrow,  or 
firll  beam  of  the  rifing  ftar,  ftops  the  further  progrefs  of  the 
bull,  which,  to  exprefs  the  nicviva- Thoth,  has  an  hind-leg 
joined  to  his  head.     This  fymbol,  indeed,  with  the  two  next 
that  follow,  is  a  certain  key  to  the  whole,  inafmuch  as  they 
didintlly  mark  the  fixing  of  the  fn  ft  of  Thoth,  the  dog  hold- 
inc:  the  bull's  leg  by  a  chain  of  nine  links,   ending  with  the 
ftar  of  five  rays  as  before,  whilft  five  of  thefe  ftars,  furround- 
ino-  the  Taurine  fymbol,    decide    their  eftabliflied  import. 
The  one  between  the  horns  intimates  the  original  rife  at  the 
firft  of  April  in  the  Roman  lunar  year,  at  the  apparent  new 
moon,  that  is,  the   moon  on  its  fecond  day,  to  which  add 
the    intercalary   month  Mercedoiiius,  and  the  difference  is 
obtained  of  the  fun's  entrance  on  the  fign,  April  20,  which 
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accords  with  the  Roman  commencement  of  the  year  on  the 
PaHlia.  Hence,  Aries  is  again  found  on  the  21ft  of  March. 
In  perfecl:  congruity  with  this  is  the  chain  of  nine  links  an:- 
nexed  to  the  ftar.  For,  as  the  fiderea!  revolutions  In  a  year, 
from  meridian  to  meridian,  are  366  days,  there  will  confe- 
quently  be  a  dav  gained  by  fidereal  reckoning :  hence,  as  the 
fun  enters  capricorn  on  the  22d  of  December,  at  noon,  ihcfe 
nine  days  afcertain  the  diti'erence  between  that  time  and  the 
noon  of  the  ift  of  January,  and  thus  account  for  the  differ- 
ence often  days  by  the  kalendar  of  Julius  when  he  reformed 
the  Roman  year. 

Having  then  found,  in  this  zodiac,  the  key  to  the  reforms 
of  the  Roman  vear,  we  have  alfo  the  clue  to  that  of  the 
Egyptian,  introduced  by  Auguitus  in  the  year  of  Rome  725, 
correfponding  to  the  year  of  Nabonalfar  720,  and  making  the 
difference  of  biffextiles  fix  Egyptian  months,  or  180 days;  but 
thefe  carried  back  from  the  29th  of  Auguft,  or  fixed  Thoth, 
go  to  the  moveable  Thoth  on  the  26th  of  Februarv.  Thus, 
then,  have  we  the  two  Thoths,  before  and  behind  Capricorn, 
and  thefe  180  days,  from  the  fun's  entrance  into  Capricorn, 
with  the  four  biffextiles  between  the  reform  of  Julias  and 
Auguftus,  fall  in  with  the  fummer  folftice  on  the  21ft  of 
June. 

But  it  will  be  remembered  that  one  of  the  dog-ftars  on  the 
(boulder  of  Ifis  was  defective  in  two  rays,  and  that  Numa 
augmented  by  two  months  the  Roman  year:  if,  in  retrocef- 
(lon  from  Capricorn,  thefe  two  months  be  cut  off,  we  are 
Itopped  at  the  21  ft  of  Auguit,  and  thence,  eight  days  allowed 
for  the  fim's  advance  in  the  fign,  we  are  brought  again  to  the 
29th.  To  this  month  Auguftus  gave  his  name,  and  Capri- 
corn was  his  appropriate  fymbol.  Suetonius  relates  of  him, 
that,  on  confulting  in  his  youth  Theogenes,  the  mathema- 
tician of  Apollohia,  when  the  circumftances  of  his  birth  were 
made  known,  Theogenes  rofe,  furprifed,  and  adored  him. 
The  reafon  of  this  conduct  I  fliall  elfewhere  explain;  but 
here  it  will  be  proper  to  obferve,  that,  on  the  celebrated 
gem  of  this  emperor's  deification,  the  fign  Capricorn  is 
placed  in  a  circle,  with  the  dog-ftar  behind,  which,  as  five 
only  of  its  rays  can  be  feen,  the  others  fupprefled,  v.ill  accord 
with  the  difference  between  the  ift  of  January  and  April, 
reckoned  one  way,  and,  as  Auguftus  was  born  on  the  23d 
of  September,  adding  the  difference  between  lunar  and  folar 
time  (the  Roman  year  being  then  lunar),  to  the  ifl;  of  January 
in  the  other.  The  abfent  three  rays  being  thus  accounted 
for,  it  will  be  obvious  that  the  remaining  five  relate  to  the 
diftance  between  the  23d  of  September  and  the  jyth  of  Fe- 

H  i  bruary. 
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briiary,  to  which  the  four  bifl'oxtilc  davs  again  incUuIed  be- 
tween the  Julian  and  AuguCtan  rftorni,  came  lo  the  23d, 
when  the  Roman  lunar  year  was  intercalated  ;  and  again, 
from  the  19th  day  ot  February,  the  eight  days  in  the  lign 
reach  that  of  the  ill  of  Thoth,  the  year  being  biflexiile,  and 
the  excels  of  fulereal  days,  from  noon  to  noon,  allowed. 

It  remains  to  oblcrve,  that,  in  adjufting  the  Roman  mode 
of  dating  to  the  Egyptian,  there  is  a  nominal  diOerencc  of 
three  years,  which  will  be  found  to  be  but  nominal  upon 
comparing  the  canon  of  Ptolemy.  Hence  what,  in  Roman 
reckoning  after  the  reform  of  the  kalcndar,  appears  to  be  the 
722d  year  of  the  city,  contraded  with  Egyptian  time,  will 
fall  into  the  725th  :  now,  as  Auguftus  was  in  his  thirty-firfl 
year,  when  he  fixed  the  i(t  of  Thoth,  in  the  725th  year  of 
Rome,  and  made  this  his  Jirji  year  in  Egypt,  the  two  years 
from  that  of  Antony  preceding  were  confidercd  as  fupprcfled. 
This  the  annexed  table  will  (how  : 


Year  of  Rome 
from  the    21ft 
of  April, 

M.VTi    of    Au- 
£ullus.-it  Alex- 
andria, from 
the  fixed   new 
moon  of  Thoth. 

Dates   of   the 
Roman  Em- 
pire from 
Coins. 

Firll  of  Thoth  fixed  to  the  jgth 
of  Aiiguft,  and,  in  billextile 
years,  to  the  30th. 

Tlie  af^erilks  mark  the  bilTex- 

tiK;. 

722 

A 

The    date    commencing   from 

Antony  2nd  New  Rome. 

7^3 

* 

Battle  of  Adlium  on  the  5th 
of  Thcth.  Alexandria  taken  in 
the, month  Mefori. 

7H 

I 

The  death  of  Cleopatra,  and 
begininng  of  the  Cxiars,  after- 
ward ftyled  of  Auguftus,  in  Egypt 

# 
7-5 

2 

B 

The  years  of  Auguftus  began  to 
be  ftricken  at  Alexandria  on  coins 

7:6 

3 

r 

The  beginning  of  the  aera  of 
the  Aiiguft'  at  Rome,  from  the 
kalends  of  January,  A.  U.  727. 

Thus,  then,  as  xVuguftus  is  dated  to  have  been  born  in  the 
year  of  Rome  691,  when  the  Roman  year  is  referred  to 
Egyptian  reckoning,  it  will  be  feen  that,  in  Roman  com- 
putation, his  3ifl  year  fell  into  this  year  of  reform.  In  perfect 
confidence  with  this,  and  all  that  has  been  adduced,  is  au 
infcription  on  the  fouthern  portal  of  tlie  yery  temple  in  which 
this  zodiac  exifts,  and  which,  though  hitherto  uTiappUed, 
is  given  by  Denon.     It  is  rendered  by  Mr.  Aikin  thus : 

"  On  account  of  the  emperor  Ca:;far,  god,  the  fon  of  Ju- 
piter, 
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piter,  the  deliverer,  when  Publius  Octavlus  being  governor, 
Alarcus  Claudius  Pofthunuis  commander  in  chief,  and  Try- 
phon  general,  the  deputies  of  the  metropolis  coniecraied,  ia 
virtue  of  the  law,  the  Propvlasum  to  His,  the  greatcfl  of  the 
goddefles,  and  to  the  aflbciated  gods  of  the  temple,  in  the 
3i(l;  year  of  Caefar.'"  iJere  the  infcription  breaks  otf,  but, 
in  the  Greek,  the  two  words  ©nTB  StiB  XSTHI  follow. 
For  thefe  the  French  tranflator  unaccountably  fubliitutes — 
Le  College  des  Prstres  a  V Imbiratrice,  wliereas  it  limply  fig^ 
nifies  on  the  facred  Tbolh. 

It  will  now  fuffice  to  add,  that  the  nineteen  boats  under  the 
zodiac  exhibit  the  nineteen  years  of  the  jNIetonic  cycle;  and 
to  a(k,  Where  noiv  are  the  15,000  years  before  Cbri/l  oi  the 
commiflioner  Fourrier? 


XIX.     j\[e7norandu?ns,     Hints,     Precepts,    and  Rfcipes,  for 
the  Uje  of  Arti/Is,  ]\lanu/ti^urers,  and  others  ;   including 
various  Jhort  ProceJJ'es  either  ju'jj  or  little  known*. 
[Continued  from  Vol.  xi,  p,  149.] 

Cements  for  Derrjfhire  Spar  and  other  Stones. 

I.  i\  CEMENT  for  this  purpofe  mavbe  made  with  about 
feven  or  eight  parts  of  relin  and  one  of  bees  wax  melted  to- 
gether, with  a  fmall  quantity  of  plaifter  of  Paris.  If  it  is 
wiflied  to  make  the  cement  fill  up  the  place  of  anv  fmall 
chips  that  mav  have  been  loft,  the  quantity  of  plailter  mult 
be  increafed  a  little.  When  the  ingredients  are  well  mixed, 
and  the  whole  is  nearly  cold,  the  mats  fliould  be  weli  kneaded 
together.  The  pieces  of  fpar  that  are  to  be  joined  muft  be 
heated  until  they  will  melt  the  cement,  and  then  prelled  to- 
gether, lome  of  the  cement  being  previonfly  intcrpofed. 

II.  INIelted  iulphur  applied  to  fragments  of  ftones,  prc- 
vioully  heated  (bv  placing  them  before  a  fire)  to  at  Icaft  the 
melting  point  of  fulphur — -and  then  joined  with  the  fulphur 
between,  makes  a  prettv  firm  and  durable  joining. 

Little  deficiencies  in  the  Itone,  as  chips  out  of  corners,  &c. 
may  alfo  be  filled  up  with  melted  fulphur  in  which  fome  of 
the  powder  of  the  itone 'has  been  mixed. — Heat  the  ftone 
firft. 

*  Communications  of  practical  approved  recipes  and  ufeful  l.ints  arc 
requclted  from  our  correCpondents.  \\'e  take  this  cpportunitv  of  thanking 
Meilrs.  Gill,  Ptpys,  an.l  other  friends,  for  their  favours  in  this  way. 

H  3  Temporary 
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Temporarj>  Cements,  C^c. 

Workmen  arc  often  at  a  lofs  for  fuch  a  cement  as  will 
hold  firnilv  till  thev  have  no  further  occafion  for  it,  and  vet 
be  eafily  parted  when  it  is  necefl'ary  ;  as  in  fixinrr  glafs  plates 
to  blocks  to  be  ground  for  optical  purpofes,  joining  metallic 
plates  to  be  turned  in  a  lathe,  &:c.  For  Inch  purpofes  a  ce- 
ment compofed  of  the  following  ingredients  will  be  found  to 
anfwer  well : 

in.  To  fouroiinces  of  refin  and  T-4thof  an  ounce  of  bees 
wax  melted  together,  add  four  ounces  of  whitening  (waflied 
carbonate  of  lime  or  chalk)  made  previoufly  red  hot.  The 
whitening  Ihould  be  put  in  while  yet  hot,  that  it  mav  not 
have  time  to  imbibe  nioifture  from  the  atmofphere.  'i'his 
makes  a  good  cement  for  holding  optical  glall'es  on  the  end 
of  a  maundril  wh'le  grinding,  or  for  finiilar  purpofes. 

To  cement  plates  of  metal  to  the  chucks  of  a  lathe  in  order 
to  turn  them,  the  chuck  fiiould  be  healed,  which  is  com- 
monly done,  by  diretling  the  flame  of  a  candle  upon  it  urged 
by  a  blow-pipe ;  the  metal  fhould  alfo  be  heated  in  the  fame 
manner  until  they  will  melt  the  cement  applied  to  them. 
The  pieces,  being  then  placed  in  contaft,  are  adjulk-d  cen- 
trally while  tliC  cement  cools,  either  bv  holding  a  pointed 
ilick  in  a  fmall  hole  previoufly  made  in  the  centre  of  the 
plate  by  a  prick  p.nch,  or  bv  prefling  a  piece  of  wood  late- 
rally againit  it.  When  cold  it  \\\\\  be  held  firm  enough, 
by  means  of  the  cement,  to  bear  being  turned,  and  may  be 
difen^aged  at  anv  time  by  again  heating  it. 

IV.  Pitch,  refin,  and  a  very  fmall  quantity  of  tallow, 
melted  together,  and  thickened  by  fiirring  in  dry  brick-duft, 
is  employed  by  chafers  ot  gold  and  filvcr  articles  to  fupport 
and  hold  their  work. 

This  mixture  forms  a  cheap  cement  ufcful  for  many  pur- 
pofes, as  fixing  fmall  fteelarticlcs  on  the  blocks  deftincd  to 
hold  them  for  polifliing,  and  is  much  ufed  at  Birmingham. 
The  proportions  of  the  ingredients  depend  on  the  heat  of  the 
weather  and  the  particular  purpofe  in  view.  Jn  winter,  a 
larger  portion  of  tallow  is  necelfary  than  in  fummer. 

V.  Shell-lac  is  a  very  ftrong  cement  for  holding  metab-, 
glafs,  or  precious  Uones,  while  cutting,  turning,  or  grinding 
them.     The  metal,  &c.  fliould  be  warmed  to  n)eh  it. 

For  faftening  ruby  cyliPiuers  in  watches  and  fimilar  deli- 
cate puqx^fes,  Ihell-lac  is  alfo  very  excellent. 

MefnoramluJH. — Bees  wax  mixed  with  a  little  cclcolha? 
(red  oxide  of  iron)  makes  a  good  polifliing  tool  for  lenses : 

wfe 
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«fe  a  little  finely-wadied  colcothar  mixed  with  water  for  the 
cutting  material^  applied  between  the  tool  and  the  lens. 

V"I.   White  of  Eggs 

mixed  up  with  a  little  quicklime  (or  a  bit  of  chalk  burnt  in  a 
connnoii  lire  and  pounded)  makes  a  pretty  good  cement  for 
glafs  and  porcelain.  It  is  not  abfolutely  necelTary  that  the 
chalk  be  burnt,  though  it  is  generally  uled  fo. 

Gujn  Arabic  Cements. 

VII..  Gum  arable  dilTolved  in  as  fmall  a  quantity  of  water 
AS  may  be,  and  diluted  to  a  proper  confiftence  with  gin  ur 
any  proof  I'pirit,  fonn.-  a  very  ufdhd  cement  for  all  purpofes 
where  gum  water  is  commonly  ufed,  the  fpirit  preferving  it 
from  becomin'jf  putrefcent.  As  the  fpirit  evaporates,  more 
fliould  be  added.  It  (hould  be  fiirred  and  mixed  together  at 
the  time  of  ufing.  2.  If  plaifter  of  Paris  be  added  to  gum 
water,  it  makes  a  cement  ufeful  to  ladies  in  (illigree  works. 

VIII.  Gum  ammoniac  added  to  the  folution  of  gum  arable 
in  proof  fpirits  very  much  improves  the  cement.  It  anfwers 
very  well  for  joining  broken  glafs  and  porcelain  articles  of 
ornament. 

IX.   A  fne  trunfparent  Glue. 

Shreds  or  parings  of  vellum  or  parchment,  boiled  for  a 
fufficient  length  of  time  in  foft  water,  dilTolve  at  lad  into  a 
very  tranfparent  glue.  White  leather,  that  is,  Ikins  drcired 
with  alum  initead  of  being  tanned,  will  anfwer  the  fame  end, 

Ifinglafs  Cements. 

X.  A  ufeful  cement  is  made  of  this  fubftance  by  either 
difi'olving  it  in  anv  proof  fpirit  by  heat,  or  bv  addinir  to  it, 
when  dilFolved  in  water,  an  equal  quantity  of  alcohol. 

XI.  An  improved  cement  may  be  made  by  adding  to  the 
ifinglafs,  previous  to  its  folution  in  proof  fpirits,  one  third 
part  of  its  weight  of  gum  ammoniac.  Expofe  the  mixture  to 
a  boiling  heat  until  the  ilinglafs  and  gum  are  dilTolved,  and 
until  a  drop  of  the  con5pt)fition  becomes  ftiff  initanilv  as  it 
cools.  It  will  at  any  future  time  melt  with  a  desrec  of  heat 
little  exceeding  that  of  the  human  body,  and,  \\\  conicquence 
of  fo  ioon  becoming  ftift'on  cooling,  forms  a  very  valuable  • 
cement  for  manv  purpofes,  particularly  for  the  very  nice  and 
delicate  one  of  fixing  on  the  antennae,  legs,  &c.  of  infects  in 
cabinets  of  natural  hiflorv. 

The  cafy  melting  of  this  cement  is  no  obje<5lion  to  its  ufe 
in  cafes  where  the  articles  themfclves  may  afterwards  be  ex- 
pofed  to  moderate  heat  3  for  it  owes  this  property  only  to  the 
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prefence  of  the  alcohol,  which  evaporates  very  loon  after  It 
has  been  apphed. 

When  iifoci  to  jcj'in  broken  glafs  or  china,  the  pieces  to  be 
joined  (hould  be  prcvioiiOy  warmed.  Imnierfion  in  hot  water 
will  give  them  a  fuflicient  degree  ot  heat.  Wipe  t)ft"  the 
water  before  applying  the  cement,  which  niav  be  laid  on 
with  a  pencil:  then  prefs  the  pieces  togeiher,  binduig  iheiii 
with  a  Itring  or  a  bit  of  foft  wire  if  neceflary. 

XII.   Japanefe  Cement,  or  K'lce  Glue. 

'  This  elegant  cement  is  made  by  mixing  rice  fiour  inti- 
matclv  with  cold  water,  and  then  gently  ijollino;  it.  It  is 
beautifully  white,  and  dries  almolt  traiifparcnt.  i^apers 
pafled  together  bv  means  of  this  cement  will  I'ooner  lepa- 
rate  in  their  own  fublhuice  than  at  the  joining,  which  makes 
it  extremely  ufeful  in  the  preparation  of  curious  paper  arti- 
cles, as  tea-travs,  ladies'  dreUing  boxes,  and  other  articles 
which  require  layers  of  paper  to  be  cemented  together.  It 
is  in  every  refpeft  preferable  to  common  pafte  made  with 
wheat  flour  for  almolt  every  purpofc  to  which  that  article 
is  ufually  applied.  It  anfwers  well,  in  particular,  for  palling 
into  books  the  copies  of  writings  taken  of!"  by  copying  u)a- 
chines  on  unfiAcd  fiber  paper. 

With  this  ccnnpofiiion,  made  with  a  comparatively  i'mall 
quantity  of  water,  that  it  may  have  a  confidence  fimilar  to 
plaftic  clav,  models,  bufts,  ftatues,  baifo- relievos,  and  the 
like,  may  be  formed.  Wlien  dry,  the  articles  made  of  it 
are  fufceptible  of  a  high  polifli  :  they  arc  alio  vcrv  durable. 

The  Japanefe  make  quadrille-fifh  of  this  fubllance,  which 
fo  nearly  refcmble  ihofe  made  of  mother-of-pearl,  that  the 
officers  of  our  bLalt  Indiamen  are  often  impol'ed  upon. 

XIII.   Glue  of  the  Laplanders. 

The  bows  of  the  Laplanders  are  compofcd  of  two  pieces 
of  wood  glued  together;  one  of  them  of  birch,  which  is 
flexible,  ana  the  other  of  fir  of  the  marflics,  which  is  itiH',  in 
order  that  the  bow  when  bent  may  not  break,  and  that  when 
unbent  it  mav  not  bend.  When  thefe  two  pieces  of  wood 
are  bent,  all  the  points  of  contact  endeavour  to  difunite  thcm- 
felves,  and  to  prevent  this  the  Laplanders  employ  the  fol- 
lowing cement : — '1  hev  take  the  Ikius  of  the  largeft  perches*, 
and,  having  dried  them,  moiiien  them  in  cold  water  until 
they  are  fofofi  that  they  may  be  freed  from  the  fcales,  which 
they  throw  away.  They  then  put  four  or  five  of  thefe  Ikins 
in  a  rein-deer's  bladder,  or  they  wrap  them  up  in  the  foft 

'*  It  is  probable  eel-lkins  would  unfwer  the  fame  purpol'c. — Euri  - 

bark 
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liark  of  the  birch-tree  in  fuch  a  manner  that  water  cannot 
touch  them,  ant!  place  them  thus  covered  into  a  pot  of  boil- 
inu;  water,  with  a  ftonc  above  them  to  keep  them  at  the  bot- 
tom. When  they  have  boiled  about  an  hour  they  take  them 
from  the  bladder  or  bark,  and  they  are  then  found  to  be  loft 
and  vifcous.  in  this  flate  thev  employ  them  for  gh.cing 
tooether  the  two  pieces  of  their  bows,  which  they  Itrongiy 
comprefs  and  tie  up  until  the  i^lue  is  well  dried.  Thefe  pieces 
never  afterwards  feparatc. — Tranjadiions  uj  the  Acadeviy  of 
Sciences  at  ^tcckholm. 

XI V'^.  Jiwelltrs  Cement. 

In  fetlino;  precious  floncs,  pieces  are  fomctimes  broken  uS 
by  accident.  In  fuch  cafes  iliey  often  join  the  pieces  fo  cor- 
rectlv,  that  an  inexperienced  eye  cannot  difcover  the  ftone  to 
have  been  broken.  They  employ  for  this  jnu-pofe  a  ln>aU 
piece  of  gum-moftic  applied  between  the  fragments,  which, 
are  previoufly  heated  futiicicntly  to  enable  them  to  meii  the 
interpofed  gum.  They  are  then  prelled  together  to  iorcc  out 
the  redundant  quantity  of  giun. 

In  the  lame  manner  cameo  headsj  but  without  any  orround, 
made  of  pafie  (white  enamel  or  coloured  glaf^)  are  liften  ce- 
mented on  a  piece  of  real  (lone  to  ferve  them  for  a  irround, 
producing  tht-  appearance  ot  a  real  onyx,  from  which  they 
can  with  difficulty  be.fometimcs  didinguifhed. 

Backs  are  alfo  cemented  to  ftones  in  the  fame  manner,  to 
change  their  hue.  That  is.  behind  a  tranfparent  ftone  the 
colour  of  which  is  wifhed  to  be  altered,  a  thin  plate  of  a 
Hone  of  a  different  colour  is  cemented,  which  alters  the  co- 
lour of  the  refracted  lio;ht  to  a  mixed  tint  partakino;  of  that  of 
both.  In  this  cafe,  the  furfaces  to  be  joined  are  previoullv 
ground  as  flat  and  true  as  poffible.    They  arc  called  dou  Uts^ 

XV.   Turkey  Cement  for  joining  Metals,  G/afs,  C^c. 

The  jewellers  in  Turkey,  who  are  nioftly  Armenians,  have 
a  curious  method  of  ornamenting  watch-calcs,  and  lii-nilar 
things,  with  diamonds  and  other  ftones,  by  limply  glueincr 
them  on.  The  ftone  is  fet  in  fdver  or  gold,  and  the  lower 
part  of  the  metal  made  flat,  or  to  correfpond  with  the  part  to 
which  it  is  to  be  fixed ;  it  is  then  warmed  gently,  and  the 
glue  applied,  which  is  fo  very  flrong  that  the  parts  never  fe- 
paratc. This  glue,  which  may  be  applied  to  many  purpofes, 
as  it  will  ftroijgly  join  bits  of  glafs  or  poliflied  (teel,  is  thus 
niade: 

Diffolvc  five  or  fix  bits  of  madic^  as  large  as  peas,  in  as 
much  fpirit  of  wine  as  will  fuiiice  to  render  it  litjuid  3  in  an- 
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other  vcfTel  diflTolve  as  much  ifinoilafs  (which  has  been  pre- 
vioufly  foaken  in  water  till  it  is  i'wollcn  and  fufi)  in  French 
brandy  or  in  rum,  as  wi!!  make  two  ounces,  by  meafure,  of 
llrong  glue,  and  add  two  fmall  bits  of  gum-c;albanuni  or  ani- 
moniacum,  which  mud  be  rubbed  or  ground  till  they  are 
dillblvcd  :  then  mix  the  wjinle  with  a  fufficient  heat ;  keep 
it  in  a  phial  ftopt,  and  when  it  is  to  be  ufed  fet  it  in  hot 
water. —  Etons  Survey  of  !bv  Turkifh  Empire. 

XVI.  The  procefs  above  delcribed  may  be  (impbfied  by 
adding  the  gum-ammoniac  to  the  ifinglafs  during  its  folution 
in  proof  fpirit,  and  expofmg  the  mixture  to  a  boiling  heat 
until  it  is  diflblved,  when  the  folution  of  maftie  in  alcohoi 
may  be  added.  The  gum-annnoniac  previoufly  didblved 
with  the  ifinglafs  promotes  the  union  of  the  maftic  with  the 
mucilage.  This  cement  has  been  tried  in  London,  and  found 
to  anfwer  well :  it  ftands  againtl  moifture. 

Cements  which  rejtjl  Moijlure. 

Generally  fpeaking,  all  cements  into  the  compofition  of 
which  gum-lac  or  maftic  enters,  of  which  we  have  already 
given  iome,  polTefs  this  property. 

XVII.  A  cement  of  this  kind  may  be  made  by  difToKing 
ifinglafs  in  proof  fpirit,  to  which  mull  afterwards  be  added  a 
folution  of  fliell-lac  in  alcohol. 

XVJII.  Another  cement,  which  will  alfo  refift  moifiure, 
may  be  formed  by  melting  by  heat,  without  water,  common 
glue  with  half  its  weight  of  refin,  to  which  mull  be  added 
fome  red  ochre  to  give  it  body;  it  is  particularly  ufeful  for 
cementing  hones  to  their  frames. 

XIX.  Carpenters  employ  a  cement  in  framing  fign-boards, 
&c.  to  fiand  the  weather,  which  they  make  by  adding  to 
a  pint  of  well  made  common  glue  (made  with  water)  an 
eighth  part  oi"  that  quantity  of  boiled  linfeed  oil,  dropping  it 
into  the  glue  gently,  and  ftirring  it  all  the  time. 

XX.  White  lead  ground  up  with  boiled  linfeed  oil  to  the 
confiftence  of  paint,  makes  a  good  cement  for  joining  broken 
porcelain,  earthen  ware,  and  glafs  articles  deltined  to  hold 
water,  i/c.  After  the  cement  is  applied,  betueen  the  pieces 
thev  lliould  be  preficd  home  to  each  other  as  dole  as  polbble. 
The  clofer  the  better;  nor  need  any  fears  be  entertained  that 
enough  of  cement  will  not  be  lett  in  the  joint;  for  the  thin- 
ntll  film  that  can  be  interpofed  will  hold  firmer  than  a  thicker 
one  would.  The  articles  Ihould  remain  undilturbed  for  two 
or  three  months,  and  before  ufing  them  the  cement  fiicking 
on  the  outfide  of  the  joint  ihould  be  carefully  fcrapcd  ofi"  with 
a  knife. 

'    XXI.  A 
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XXI.  A  Cenunt  that  hardens  under  JVater. 

Mr.  Gad,  in  the  3 2d  volume  of  the  Memoirs  of  the  Aca- 
demy of  Siockhoim,  ftates;,  that  if  clay  and  calces  (oxitle)  of 
"iron  be  plcntitLiHy  mixed  with  oil,   they   will  form  a  amis 
which  will  harden  even  under  water. 

XXII.  A  Glue  inJdiilU  in  Water, 

Leather- dreflers  or  glovers  glue,  that  of  fiili,  and  that  pre- 
pared with  linfeed  oil,  cerufe,  and  red  lead,  which  cements 
pretty  ftrongly  glafs.  Hone,  and  wood,  ftill  leave  room  to 
wifli  for  one  of  a  ftronger  quality. 

An  excellent  glue  may  be  procured  from  chcefe.  Take 
fkim-milk  cheefe,  free  it  from  the  rind,  cut  it  in  dices,  and 
boil  it  in  warm  water,  ftirring  it  with  a  fpoon  until  it  be 
reduced  to  a  ftrong  glue  which  does  not  incorporate  with 
\vater.  Then  throw  awav  the  warm  water,  pour  cold  water 
over  the  glue,  and  knead  it  afterwards  in  warm  wjitcr,  fub- 
jecling  it  to  the  fame  procefs  feveral  times.  Put  the  warm 
glue  on  a  grinding  ftone,  and  knead  it  with  quicklime  until 
you  have  a  good  oluc.  When  you  wifli  to  ufe  this  glut  vou 
mull  warm  it:  if  it  be  employed  cold  it  is  not  fo  ftrong,  but 
it  may  alio  be  ufed  in  that  manner.  This  glue  is  inloiuble 
in  water  as  foon  as  it  is  dry,  and  it  becomes  to  in  fortv-eight 
hours  after  it  has  been  a))j')lied.  It  may  be  ufed  for  ulueing 
wood,  and  for  cementing  marble  and  broken  ftone,  and 
earthen  v/are.     The  joining  can  fcarcclv  be  dilcovered. 

Baits  alfo  for  catching  fifh  may  be  made  of  it.  Fifli  are 
very  fond  of  it,  and  it  rcfifts  water.  Bocrhaave  obferved  that 
no  menftruum  dillblved  cheefe,  not  even  aqua-regia. — TranJ- 
adiotis  of  the  Acizdcmy  of  Sciences  at  Stochhotm. 

XXIII.    A  Cement   that  lu'ill  fand  agahijl  brAlhig  Jl'ater^ 
and  even  tear  a  confderahle  Prefjiire  oj  steam. 

In  joining  the  flanches  of  iron  cylinders  and  other  parts  of 
hydraulic  and  ftea.n-engines,  great  inconvenience  is  often 
experienced  from  the  want  of  a  durable  cement. 

Boiled  linfeed  oil,  litharge,  red  and  white  lead,  mixed  to- 
gether to  a  proper  confiltencc,  and  applied  on  each  lide  of 
i>  piece  of  flannel,  previi)ii(]v  liuipcd  to  ill  the  ioint,  and  then 
interpofed  between  the  pieces  betore  they  are  brought  home 
(as  the  workmen  term  it;  to  their  place  by  the  Icrews  or  other 
faflenings  employed,  make  a  clofe  and  durable  joint. 

The  quantities  of  the  ingredients  may  be  varied  without 
inconvenience,  only  takine;  care  not  to  make  the  maf?  too 
itiin  with  tile  oii.     It  is  difficult  in  many  caft-s  inllantly  to 
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make  a  good  fitting  of  large  pieces  of  iron  work,  which  ren- 
ders it  neceirary  fomctinu'S  to  join  and  feparate  the  pieces 
repeatedly  before  a  proper  adjuftnif  nt  is  obtained.  When 
tliis  is  expe£led,  the  wliite  lend  ought  to  predominate  in  the 
mixture,  as  it  dries  much  flower  than  the  red.  A  workman; 
knowing  this  hR,  can  be  at  little  lofs  in  exercifing  his  own 
difcrclion  in  regulating  the  quanlitie';.  It  is  fafefl  to  err  on 
the  fide  of  the  white  lead,  as  the  durability  ot  the  cement 
is  no  way  injured  thereby,  only  a  longer  time  is  required  for 
it  to  dry  and  harden. 

When  the  fittings  will  not  admit  eafilv  of  To  thick  a  fub- 
ilance  as  flannel  being  intcrpofed,  linen  may  be  fubfiiiuted, 
or  even  paper  or  thin  pafkboard  ;  the  only  reafon  for  em- 
ploying any  thing  of  the  kind  being  the  convenience  of 
handling. 

This  cement  anfwers  well  alfo  for  joining  broken  ftones 
however  large.  Citterns  built  of  fquare  ftones,  put  together 
with  this  cement,  will  never  leak  or  want  anv  repairs.  In 
this  cafe  the  ftones  need  not  be  entirely  bedded  m  it,  an  inch 
or  evei\  lefs  of  the  edges  that  are  to  lie  next  the  water  need 
only  be  fo  treated  :  the  reft  of  the  joint  may  be  filled  with 
good  lime. 

XXIV.  Another  Cement  that  will  Jl and  the  Adlon  of  boiling 
Heater  and  Steam. 

This  cement,  which  is  preferable  even  to  the  former  for 
fieam-engines,  is  prepared  as  follows  : 

Take  3  ounces  of  fal-ammoniac,  i  ounce  of  flowers  of 
fulphur,  and  16  ounces  of  call-iron  fdintrs  or  borings.  Mix 
all  well  together  by  rubbing  them  in  a  mortar,  and  keep  the 
pov\der  dry. 

When  the  cement  is  wanted  for  ufe,  take  one  part  of  the 
above  powder  and  twenty  parts  of  clean  iron  borings  or  lilings, 
and  blend  them  intimately  by  grinding  them  in  a  mortar. 
Wet  the  compound  with  water,  and,  when  brought  to  a  con- 
venient confiitence,  apply  it  to  the  joints  with  a  wooden  or 
blunt  iron  fpatula. 

Bv  a  play  of  affinities,  which  thofe  who  arc  at  all  acquainted 
with  chemiftry  will  be  at  no  lofs  to  eoaiprehend,  a  degree  of 
action  and  reaction  takes  place  among  the  ingredients,  and 
between  them  and  the  iron  furfaces,  which  at  laft  caufes  the 
whole  to  unite  as  one  mafs.  In  fa6l,  after  a  time,  the 
mixture  and  the  furfaces  of  the  flanches  become  a  fpecies  of 
pyrites  (holding  a  very  large  proporiiuu  of  iron),  all  the  parts 
of  which  cohere  Itronglv  tcitrelhcr. 


o  . 


XXV.  /;«- 


Kew  Method  of  making  Cement  for  Terraces,  ^c,      125 

XXV.  Another  Ce?nent  of  the  fame  Kind. 

Take  two  parts  flowers  cf  fulphur  and  one  part  fal-ammo- 
iiiac,  and  mix  them  to<iether  with  a  little  water  into  a  liiif 
pafte. 

Take  alfo  borings  or  turnings  of  caft  iron  in  the  ftate  ia 
which  they  are  commonlv  found  in  works  where  boring  and 
turning  are  carried  on,  viz.  mixed  with  fand,  and  fifi  them 
finely  to  get  rid  of  the  groli'er  particles. 

When  the  cement  is  wanted  for  ufe,  diilolve  a  portion  of 
the  above  pafte  in  urine,  or  in  vvater  rendered  {lightly  acidu- 
lous, and  to  the  folution  add  a  quantity  of  the  fJted  boring?. 
This  mixture,  fpread  upon  or  between  flanches  of  iron  pipes, 
or  put  into  the  interftices  of  other  parts  of  iron  work,  will  in 
a  little  time  become  as  hard  as  a  ftone. 

XXVI.  Blood  Cement. 

A  cement  often  ufed  by  copperfmiths  to  lay  over  the 
rivets  and  edges  of  the  iheets  of  copper  in  large  boilers,  to 
ierve  as  an  additional  fecurity  to  the  joinings,  and  to  fecure 
cocks,  &c.  from  leaking,  is  made  by  mixing  pounded  quick- 
lime with  ox's  blood.  It  muft  be  applied  frefli  made,  as  it 
foon  gets  fo  hard  as  to  be  unfit  for  ufe. 

We  believe,  if  the  properties  of  this  cement  were  duly  in- 
■veftigated,  it  would  be  found  vifeful  for  many  puvpofes  to 
which  it  has  never  been  yet  applied.  It  is  extremely  cheap, 
and  very  durable. 

[To  be  continued  occalionaliv.] 
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the  Ufe  of  liquid  Pitch  to  render  them  impermeable  to  Watery 
and  fecure  from  the  Attacks   of  Frojl.      Bj   Casimir 
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SHALL  not  fpcak  of  the  nature  of  the  different  Ilme- 
cements  hitherto  known,  as  thev  have  been  fullv  defcribed 
bv  various  authors  ;  I  fiiall  only  obferve,  that  a  cement  ought 
to  be  hard,  folid,  and  impermeable.  To  obtain  a  hard  and 
folid  cement  it  has  been  neceffary  to  employ  different  bodies 
which,  by  their  aggregation  with  lime,  difTolved  in  water, 
fpeedily  abforb  the  luperabundant  moifture,  and  furnifh  to 
the  particles  of  lime  diftufed  throughout  the  cement  the  car- 
bonic acid  neceffary  for  rendering  it  folid,  and  regenerating  it 
into  calcareous  earth. 

Vitrified 
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VitriMcd  lava,  natural  and  artificial  puzzolana,  the  fcoriK 
of  furnaces,  pounded  brick?,  bone-afhcs,  have  b(^en  tiie  bafcs 
of  all  the  cement.^  hitherto  made,  and  they  have  been  ob- 
tained more  or  leis  folid.  Cements  coinpoled  in  this  manner 
have  been  attended  with  perfert  fuccels  in  the  fouthern  parts 
of  hluropc,  little  expofed  to  rain :  thev  do  not  abforb  the  ex- 
terior moilture,  and  the  froft  has  not  power  to  dilate  their 
pures  or  to  dellroy  their  agnrciration. 

The  cements  of  Italy,  Africa,  Spain,  and  other  warm  coun- 
tries, unite  all  thofe  ([ualiiies  which  can  be  defired  by  the  moft 
exa6l  obferver;  but  in  our  rainy  countries,  expoled  to  very 
ftrong  frofts,  cements  ought  to  pollefs  a  more  elFential  qua- 
lity than  hardnefs  or  folidity,  that  is  to  dy,  impermeability. 
Cements  compoied  of  porous  bodies  cannot  poilefs  this  qua- 
lity :  being  hard,  and  having  their  greateil  folidity  during 
fummer,  the  rain.->  of  autumn  gradually  penetrate  to  their  in- 
terior parts,  to  recluce  to  powder  that  mafs  which  a  little  be- 
fore had  the  appearance  of  the  greated  hardnefs. 

The  inventors  of  the  moft  celebrated  cements  have  feetl 
their  experiments  fail  becaufe  they  negletfed  this  effential 
quality.  The  interpofition  of  a  fat  body  was  lonjj  ago  em- 
ployed. Pliny  and  Vitruvius  recommend  the  thick  part  of 
oil,  and  oil  iifelf;  but  thefe  bodies  employed  alone  can  never 
anfwer  the  intended  purpofe.  Oil  with  the  lime  of  cement 
forms  a  laponaceous  body  foluble  in  water:  the  thick  part  of 
oil  contains  a  very  large  quantity  of  mucilage,  which  %yatcr 
diirolves  or  carries  off. 

To  prefcrve  the  bottoms  of  velTels,  and  to  render  them  im- 
permcal)le  to  water,  refinous  bodies  have  been  employed,  and 
particularly  liquid  pitch.  I  have  tlioujrht  that  my  cement 
iliould  be  covered  with  boiling  pitch,  as  this  refinous  body 
penetrates  its  pores  and  renders  it  impermeable  to  water. 
One  inconvenience,  however,  appeared  in  the  ufe  of  pitch,, 
\vhich  is,  its  property  of  becoming  foft  during  the  heat  of 
fummer.  T  his  inconvenience  I  remedied  by  befprinkling 
the  pitch  with  powder  of  lime  :  the  lime  combines  with  the 
pitch,  and  forms  on  the  cement  an  exterior  llratum  of  new 
cement  refembling  the  famous  cement  of  the  Romans  called 
jnaltba. 

All  the  merit  of  my  labour  confid.^  merely  in  having  firft 
employed,  for  prefcrving  cements  and  rendering  them  im- 
permeable, a  fat  body  cajiable  of  penetrating  them,  of  filling 
up  their  pores,  aud  of  being  infolublc  in  water. 

I  fliall  here  give  the  method  which  I  employ  for  making 
mv  cement:  but  I  muft  firfl;  obferve,  that  there  cannot  be 
one  general  method  of  compofing  cements,  unlefs  lime-ftone 
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and  fand  were  every  where  of  the  fame  quality.  The  ob- 
ferver,  therefore,  mufi:  examine  the  nature  of  the  coinpolition 
of  the  lime  he  employs,  and  particularly  the  purity  of  the 
fand  and  filiceous  matters :  he  may  then  var>'  the  dofes  of 
the  materials  of  his  cement  as  may  be  necellary. 

Every  method  of  making  cement  requires,  in  general,  that 
the  puzzolana,  pounded  brick,  and  fcoriae,   be  reduced   to 
fine  powder   and   lifted.      This  precaution   is   neceflary  for 
cement  which  is  not  to  be  ctwered  with  a  refinous  body  :  its 
furface  thereby  becomes  iinoother  and  more  compacit,  and  it 
is  lefs  liable  to  be  penetrated  by  mbiliure.     But  this  advan- 
tage is  more  than  compenfated  bv  the  fiflures  and  cracks  oc- 
calioned  by  the  (hrinking  of  the  cement.     This  ihrinking 
does  not  take  place  in  cement  made  according  to  my  method, 
becaule  I  employ  all  the  matters  hard,  coarfely  pounded,  and 
in  frajnneiits  of  the  fize  of  a  grain  of  wheat,  and  often  as  lartre 
as  peas.     Thefe  fragments  broken    in   this   manner   prefent 
a  great  number  of  angles  and  cavities  into  which  the  calca- 
reous part  penetrates,  and  thus  forms  a  kind  of  conne<5led 
chain,  which  prevents  thofe  cracks  and  filTures  fo  prejudicial 
to  cement.     The  lime  which  I  employed  was  made  troni 
hard  and  white  limeftone  of  the  hill  of  Cazeres,  in  the  de- 
partment of  the  Upper  Garonne:  this  lime  ditfolves  with  a 
fort  of  ebullition  and  a  great  heat,  and  after  itsfolution  forms 
a  white  pafte  without  any  mixture  of  graveHy  parts :  it  is  fuf- 
ceptible  of  fwallowins:,  as  the  mafons  here  term  it,  a  great 
deal  of  fand  and  other  hard  matters,  but  it  has  lefs  flreiigth 
in  the  open  air  than  meagre  lime,  which  being  made  from, 
marly    (tone    contains    in    its    compofition    a    great    many 
baked  an«l  vitrified  argillaceous  matters,  which  give  it  great 
ftrength  when  expofed  to  the  open  air  and  to  water.     This 
lime,  called  in  the  country  chaux  de  Bourret,  requires  little 
fand,  becaufe  the  calcined  and  viiril3»ed  earthy  parts  which  it 
contains  form  with  it  already  an  intimate  mixture,  or  a  kind 
of  cement:  this  lime,  therefore,  dilTolved  in  water,  acquires 
in  a  little  time  the  hardnefs  of  ltor»e. 

The  lime  I  employed  then  was  perfectly  pure,  without  any 
internal  mixture  of  heterogeneous  parts,  but  which  has  no 
great  felidity  when  expofed  to  the  open  air. 

I  found  that  a  fifth  part  of  lime  was  fufficient  to  give  to 
cement  that  connedling  quality  necefi'ary  to  envelop  all  the 
vitrilied  and  filiceous  parts  of  a  calcareous  flratum,  and,  con- 
fequcntly,  to  give  it  the  greatelt  folidity.  Such  is  the  procefs 
T  employed  to  form  on  a  roof,  conflru(3:ed  for  two  hundred 
years,  the  joifts  of  which  were  at  a  great  dittance  from  each 
other,  a  terrace  of  forty  ft^uare  fathoms,  which  ftill  exifts^ 
6  an<i 
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and  has  withRoocI  four  fcvcrc  winters  and  our  fcorchuig  fatn- 
nicrs. 

One  precaution  wliich  I  did  not  take,  and  which  cmbar- 
rafTcd  nic  a  good  deal,  was  to  ]ion;id  the  hnicltonc  before  it 
was  employed.  The  Itone  dili'oives  in  water;  htit  foiiie  (tones 
being  lei's  calcined  than  others,  their  nucleus  does  not  dilfolve, 
and  only  becomes  penetrated  with  nioillure.  When  thefe 
are  blended  with  the  gravel  and  filiceous  matters  employed, 
at  the  end  of  lome  days  the  cement  blifters  and  fplits  into 
fmall  fragments,  and  bits  of  the  lime  which  have  not  been 
diliolved  arc  found  in  the  itatc  of  lime  tlakcd  in  the  open  air. 

Take  two  meafures  of  river  pebbles  well  waflied,  or  frag- 
ments of  brick  of  the  fize  ot  a  nut ;  two  of  tiles  and  iron 
fcales  coarfely  pounded,  one  of  river  fand  perfectly  well 
wafhed,  and  a  meafure  of  the  lime  of  Cazeres,  jull  from  the 
kiln,  and  pounded. 

Form  a  circle  with  the  fand,  and  throw  into  the  hollow  the 
lime  which  has  been  flaked,  taking  care  to  mix  it  thoroughly: 
when  the  lime  is  well  diluted  leave  it  in  that  Itatc  for  three 
hours  in  order  that  the  whole  lime  may  be  diflblved  j  then 
mix  with  it  gradually  the  river  pebbles,  the  iron  fcales,  the 
tiles,  and  the  fand.  This  mortar  nuill  then  be  worked  for 
half  an  hour,  that  everv  filiceous  ilone  and  fragment  of  tile 
may  be  well  incorporated  *. 

Such  is  the  manner  in  which  I  prepare  cement.  There 
arc  two  methods  of  employing  it  j  either  above  a  pavement 
of  brick,  or  below  it.  The  former  appears  to  be  the  moll 
folid  during  the  firft  year,  while  the  oiher  fufl'ers  the  rain 
water  to  filter  through  it,  but  at  the  end  of  a  certain  time  it 
acquires  the  moft  pcrfeelfolidity. 

As  time  tlellrovs  the  timber  on  which  the  mortar  is  placed, 
vhen  a  terrace  is  intended  to  be  made  on  a  Hoor  it  nmlt  be 
coarfelv  covered  with  fand  and  clav :  when  tliis  covering  is 
drv,  another,  compofed  ot  mortar  and  pretty  fat  fand,'  muft 
be  placed  over  it :  there  is  no  uecenity  for  cutting  the  bricks, 
and  the  upper  furface  mult  be  rough  or  notched  with  a  chifeL 
This  pavement  muft  have  an  inclination  fufficient  to  make 
the  water  run  off. 

In  the  mouth  of  July,  when  the  two  coverings  are  very 
drv,  the  cement  compofed  in  the  above  manner  mud  be  ap- 
plied in  bands  of  two  feet  in  breadth  ;  two  workmen  are 
iufiicient.     This  Ilratum  of  cement  ought  to  be  from  two 

'■^  When  the  cement  is  almoft  finilhed  thraw  over  it  about  a  bufhel  of 
quicklime  in  powder.  The  mortar  then  bt-conics  very  difficult  to  bcftirrcd. 
Or  two  pints  of  milk,  of  Jimt  are  then  to  be  added,  wliich  will  penetrate 
the  cemei.t  in  every  part. 

inches 
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inches  ard  a  half  to  three  in  ihicknefs;  the  covering  on 
which  it  is  placed  ought  to  be  nioiltencci  with  niiik  of  quick- 
lime ;  and  the  cement  miift  he  prelTed  down  clofely  with 
the  trowel,  taking  care  to  heat  it  with  the  fli  ;rp  edge  of  that 
inllrnment.  It  is^moothcd  bv  the  b-Ack  of  the  trowel  {lightly 
moillened.  The  furfaceof  ;he  cement  niuft  be  again  preiTcd 
down,  to  burv  thecoarfcr  parts  and  render  the  whole  imooth. 
When  the  fi'rft  band  is  fiiiiflied  the  workman  proceeds  to  a 
fecond,  and  the  two  bands  mult  be  carefally  united  to  pre- 
vent their  feparation. 

This  cement  f)on  dries,  and  at  the  end  of  an  hour  can  fuf- 
tain  a  ftroiisi  prcflfure.  It  tnuft,  however,  be  left  feven  or 
eight  daysf  after  which  the  furface  of  it  is  to  be  (lightly 
moiftened,  and  then  prefled  down  and  finoothed  by  means 
of  flat  ftones  in  the  fame  manner  as  m.arble  is  poliflied.  This 
lalt  precaution  is  eflentiallv  necelfary,  and  the  folidity  of  the 
cement  will  depend  on  the  care  with  which  it  has  been  per- 
formed. When  the  terrace  has  been  conftrucled  in  this 
manner,  the  atroreacation  of  the  cement  becomes  ftronger, 
and  its  pores  are  ftnaller  and  lefs  numerous. 

In  order  that  the  cement  may  fucceed  perfectly,  It  muft 
he  made  during  the  great  heats  of  July,  that  the  fuperabnn- 
dant  water  may  evaporate,  and  that  it  may  be  perfe(?tlv  dry 
before  the  autuiiinal  rains.  At  the  end  of  Auguft,  boil  pitch, 
fuch  as  that  nfed  for  (hips,  and  fpread  it  over  the  cement  by 
means  of  lari>e  brufhes.  As  this  coating  would  render  (he 
cement  not  fiT  to  be  touched  during  fummer,  this  inconve- 
nience may  be  remedied  in  the  following  manner: — Take 
lime,  flaked  in  the  open  air  and  reduced  to  fine  powder,  and, 
having  fprinkled  it  over  the  pitch,  remo-e,  by  means  of  a 
broom,  the  fuperfluous  part  of  the  lime  wliich  does  not  ad- 
here to  it.  This  lime,  by  combining  with  the  [)itch,  will 
form  with  it  a  very  thin  ftraum  of  cement  frriilar  to  the 
maltha  of  the  Romans.  At  the  besiinning  of  0£lober  a  fe- 
cond Itratum  of  pitch  and  lime  mult  be  laid  on. 

The  fecond  njethod  of  employing  the  cement  is  to  place  it 
immediately  over  the  ftratum  of  brick  and  clay,  and  then  to 
cover  it  with  a  pavement  of  brick,  mortar,  and  land.  I  have 
two  terraces,  fiftcrn  fathoms  in  length  and  one  and  a  half  in 
breadth,  which  appear  to  me  to  have  the  greateft  folidity. 
They  are  not  fo  beautiful  as  thofe  where  the  cement  covers 
the  brick  3  but  they  can  ftand  every  kind  of  friclion  or  pref- 
fure. 

After  making  a  ftratum  of  clay  and  fand,  fpread  over  it  a 

{Iratum  of  cement  four  inches  in  thicknefs,  well  beaten,  and 

Vol.  XIV.  No.  54.  I  add 


1^0     Ne-w  ISIethod  of  mallng  Cement  for  Terraces,  ^c. 

add  pebbles  fomcwhat  larger  than  thcrfe  employed  in  ihc  pre- 
ceding cement,  and  incrcafe  the  dofc  of  iin)e  in  prop()rtir)n  : 
the  cement  niuR  then  be  beaten  with  clubs  like  thofe  ufed  for 
fuioothing  the  walks  in  the  neighbourhood  of  Paris.  It  is 
then  to  be  left  to  dry  for  a  month,  after  which  the  furface  of 
it  mud  be  rHoiilened  with  milk  of  lime;  and  the  bricks  are 
to  be  placed  with  good  lime  and-fand. 

It  is  not  neceflary  that  thcfe  bricks  fhould  be  ground.  I 
have  obferved  that,  by  cutting,  their  ftrength  is  lelTened,  as 
it  deftroys  their  upper  half-vitrified  furface:  nothing  then 
remains  below  but  an  earthy  furface,  which  is  foon  pene- 
trated by  moiflure,  and  which  is  eafily  deftroyed  by  froft. 
Care  mud  be  taken  to  fill  up  the  joints  with  good  mortar,, 
which  mu.c  be  pie&d  in  and  fmoothed  by  the  trowel,  and 
then  pitched. 

Terraces  condrufled  in  this  manner  fiiffer  the  water  for 
fome  time  to  iilter  through  them  in  fmall  quantity.  This 
vater  charged  with  calcareous  particles  ftops  up  tire  pores  of 
the  cement ;  no  more  filtration  takes  place  :  and  terraces  of 
this  kind  have  the  greatell  folldity,  and  are  exceedingly  cheap. 
This  cement  may  be  employed  with  advantage  for  the  intericjr 
of  apartments ;  it  alfo  may  fupply  the  place  of  pavements  of 
cut  bricks,  and  cofts  two-thirds  lefs. 

It  mud  be  fpread  over  a  pavenrent  of  rough  bricks,  or 
bricks  picked  with  an  indrument,  to  the  thicknefs  of  an  incli 
or  nine  lines.  The  pebbles  mav  be  omitted,  and  their  place 
fupplied  by  fragments  of  tiles  and  iron  fcales  coarfely  pound- 
ed :  it  is  then  to  be  prcflcd  down  and  fmoothed  with  flat 
Itones,  but  before  it  is  painted  it  mud  be  fuflfered  to  dry  for 
a  month.  It  is  painted  and  waxed  in  the  fame  manner  as 
brick  pavement. 

Such  are  the  details  of  the  cement  I  have  employed,  and 
which  has  been  attended  with  complete  fuccefs.  But  I  (liall 
here  repeat,  that  the  dofes  mud  be  varied  according  to  the 
greater  or  lefs  purity  of  the  lime  and  of  the  other  matters 
employed  ;  and  the  application  of  pitch  is  merely  to  prevent 
the  infiltration  of  water,  and  the  dcdruclion  of  the  cement, 
by  frod. 
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XXT.  AJhort  Viciv  of  the  Cranio gnormc  Syflem  of  Dr.  Gall, 
of  Vienna.  Bj  L.  BoJANUS,  M.D.  Member  of  the  Me- 
dual  Societies  of  Jena  and  Paris,  and  of  the  Society  of  tbt 
Obfervers  cf  Man, 

[Continued  from  p.  84.] 

13.   Organ  of  the  Infiiv.B  of  exalting  onefelf. 

X  HE  nrgan  in  the  middle  of  the  interior  edge  of  the  pa- 
fletals  at  the  upper  middle  part,  and  a  little  towards  the  po- 
fterior  of  the  head,  gives  us  a  true  idea  of  the  difficulties  which 
oppofe  the  refearches  of  Dr.  Gall,  and  at  the  fame  time  fur- 
hifhes  us  with  a  ilriking  example  of  the  happy  opinions  of 
this  great  obferver. 

He  found  this  organ  well  expanded  in  the  chamois  goat, 
and  ftili  more  in  the  bouquetin ;  he  obferved  the  fame  thing 
in  fcveral  men  diftinguiilicd  for  their  pride.  It  was  difficult 
to  colle6l  all  thcfc  obfervalions  into  one  point  of  view.  But 
when  he  confidered  that  the  chamois  goat  inhabits  the  moil 
elevated  peaks  of  the  mountains;  that  the  bouquetin  always 
endeavours  to  afcend  higher ;  and  that  pride,  when  atten- 
tively examined,  is  onlv  a  defire  of  being  fuperior  to  others ; 
he  was  perfuaded  that  it  nm(l  be  this  organ  which  produces 
thefe  etiecLS  diffcreiit  in  appearance,  and  he  confidered  it  as 
the  organ  of  the  inftinft  of  exalting  onefeif. 

The  head  of  the  proud  man,  carried  upwards  and  back- 
wards, tends  ftill  more  to  confirm  this  opinion. 

[It  appears  to  us  that  the  picture  of  the  proud  man,  con- 
trafted  with  that  of  the  humble  and  modeft,  renders  the  truth 
of  this  idea  ftill  more  ftriking.  In  the  former,  every  thing  is 
directed  upwards :  the  hair  is  highlv  frizzled ;  the  head  is 
elevated;  the  eye-brows  are  arched  upwards;  the  eve-lids 
areraifed;  the  ihoulders  are  flraioht;  he  walks  on  tiij-toe, 
and  looks  on  every  thing  around  as  beneath  him.  In  the 
latter  the  hair  hangs  down  naturally ;  the  eye-brow-s,  eye- 
lids, and  head,  are  lowered,  the  body  and  knees  are  (lightly 
bent :  in  a  word,  every  thing  denotes  fubmillion,  and  that 
he' has  no  wiih  of  being  above  others.] 

14.  Orga7i  of  the  Love  of  Glory. 

If  this  organ  is  more  extended  on  the  fides,  it  forms  that  of 
the  love  ot  glory;  an  inclinaiion  verv  analogous  to  pride. 

15.  Organ  of  the  Lo'Je  of  Truth. 

The  frnftion  of  the  organ  which  (liows  itfelf  at  the  pofre- 

rior  and  fuperior  ande  of  the  parietals  is  not  cntii-ely  Hxed  by 
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Dr.  Gall :  he,  however,  has  fome  reafons  for  confiderlng  this 
angle  as  the  Teat  of  the  organ  of  the  love  of  truth,  but  he  has 
not  vet  collc6lecl  a  fufficient  number  of  fadts  to  be  fully  con- 
vinced of  it. 

[We  find  fome  difficulty  in  being  perfuaded  that  there  is 
any  truth  in  regard  to  tliis  function  afcribcd  by  Dr.  Gall  to 
the  lail-mentioned  organ.  It  appears  to  us  that  an  organ 
placed  in  the  middle  of  thofe  with  which  animals  as  well  as 
men  are  provided,  cannot  be  defined  to  a  faculty  fuch  as 
truth,  which  belongs  only  to  the  latter. 

However,  the  cafe  with  this  faculty  is  perhaps  the  fame  as 
with  that  of  pride,  which  in  animals  undergoes  a  great  mo- 
dification :  and  wg  confefs  we  have  feen  two  men,  one  of 
'A-hom,  diftinguiflicd  by  great  veracity,  was  furnifhed  with 
this  organ  in  the  highell  degree  ;  whereas  the  other,  who  had 
a  mod  extr.Tordinarv  propenfity  to  falfehood,  was  fo  dcftitute 
of  it,  that  his  head  at  that  place  inftead  of  a  cavity  exhibited 
a  protuberance.] 

In  the  anterior  and  inferior  part  of  the  frontal  bone  Dr. 
Gall  has  found  feveral  organs  the  funftion  of  which  is  very 
important. 

During  his  firft  refi-arches  he  confidered  them  as  the  or- 
cans  of  tlic  ditl'ercnt  kinds  of  memory  ;  but  finding  afterwards 
that  thev  were  not  onlv  reprodudive  but  alfo  produ6live,  he 
was  induced  to  confider  them  as  the  organs  of  a  particular 
fenfe,  and  to  eflablith  on  this  oblervation  the  opinion,  that 
niemorv  in  general  is  onl\''  the  reproductive  a6lion  of  all  the 
organs :  imagination^  on  the  other  hand,  is  their  produ6iive 
a6lion. 

The  fpontaneous  movement  of  the  man  who  endeavours 
to  recoUccl  iomething,  feems  to  have  a  relation  to  tliefe  or- 
gans. He  carries  his  hand,  as  if  involuntarily,  to  the  bafe 
of  the  forehead.  This  adlion,  though  not  perceived  by  the 
perfon  who  performs  it,  is  however  conftant,  and  is  never 
confounded  with  that  already  mentioned  in  fpeaking  of  the 
organ  of  courage. 

16.   Organ  of  the  Senfe  of  Locality. 

The  orr^an  of  the  fcnfe  of  localitv  occupies  the  anterior  part 
of  the  fronial  bone  which  correfpunds  to  the  protuberances 
above  the  orbits  {protuberantii^  fnpra-orhitales) ;  it  generally 
'accompaTiies  thofe  crania  which  are  dillinguilhed  by  large 
frontal  (inusea,  and  which  always  exhibit  in  the  infide  a  ca- 
vitv  corrcfponding  to  an  eminence  of  the  brain. 

When  it  acls  reproductively  it  conlliiutes  what  we  call  the 
nieniurv  of  locality   {mcmoriu  hcalisjf  on  the  other  hanci, 
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when  It  afts  produdlively  it  determines  the  combinations  of 
new  localities. 

It  is  this  organ  which  direc^ls  the  blood-hound,  in  which  it 
is  very  ftriking:  it  exifts  in  all  the  birds  of  palTage  :  it  invites 
them  to  change  their  place  o'^  rcfidence  ;  to  undertake  dillant 
voyages;  and  to  find  again  their  former  place  of  habitation : 
the  (tork  and  fwallow  are  provided  with  it  in  an  eniinent  de- 
gree, and  thefe  are  the  animals  which  mitrratc  to  thegreateft 
diftance  from  our  countries.  Men  furnilbed.with  it  are  ob- 
ferved  to  have  a  flroncr  remembrance  of  jilaccs,  and  a  defire 
for  travelling :  it  is  therefore  aKvavs  found  in  able  landfkip 
painters. 

"  A  general  who  arranges  his  armv,  and  v.'ho  with  one 
look  mud  obferve  all  the  localities  of  the  counlrv  which  it 
occupies,  cannot  difpenfe  with  this  organ.""  Of  this,  the 
great  Frederick  was  a  ftriking  example.  At  an  advanced 
age  this  organ  is  one  of  thofe  which  oradually  decreafe  :  it  is 
known  alfo  that  memorv  of  every  kind,  and  imagination,  are 
lod  as  a  man  grows  old  :  the  frontal  fmuses  are  then  increafed 
interiorly;  the  aclion  of  the  brain  no  longer  oppofes  fo  much 
refinance  to  their  expanfion. 

17.    Organ  cf  the  Scvfe  of  Fafls   (Scnfus  Rerum). 

The  fenfe  of  fails  has  its  correfponding  organ  in  the  infe- 
rior and  anterior  part  of  the  frontal  bone,  in  the  middle  of 
and  below  the  preceding :  it  acts  producliveiy  and  reprodiic- 
tively,  and  in  the  latter  cafe  it  fupplies  a  remembrance  of 
fa6ts  and  of  things. 

It  is  an  organ  very  neceffary  for  education  and  inftruclion, 
which  abfolutelv  require  that  one  thould  remember  thino;s 
paft :  in  old  age  it  is  fubje6b  to  the  fame  changes  as  the  pre- 
ceding. 

Among;  animals  the  elephant  is  particularly  diftiliguiflied 
bv  the  expanfion  of  this  organ.  This  animal  remembers, 
with  the  greateft  accuracy,  every  circumftaqce  and  fadl  which 
has  any  relation  to  it. 

Among  men  we  have  found  this  orean  not  onlv  in  thofe 
who  had  a  great  deal  of  memory  in  rcgard.,lo  facisand  thinjis, 
but  alfo  in  thofe  who  might  be  called  fyrtematic  heads,  who 
arranged  fa<?i:s  in  order,  and  deduced  conclufion?  from  them; 
and  in  thofe  who  had  a  ready  conception,  and  who  difiin- 
guiflied  themfelves  by  a  defire  of  knowing  every  thinij.  It 
even  appears  to  us  that  the  operation  of  combining  fafts  to 
deduce  from  them  a  refult  is  one  of  the  principal  actions  o. 
this  organ  :  the  elephant,  at  leaft,  which  keeps  in  its  trunk 
water  to  befprinkle,  as  it  pafifes,  the  perfon  who  offended  it 
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the  preceding  evening,  arranges  fevcral  facts,  and  dcdu(*efl 
from  them  a  refuU  which  is  a  real  logical  concliilion  ;  and 
■we  are  acquainted  with  no  other  organ  in  the  elephant  ta 
■which  this  action  can  be  referred. 

The  aiitomatous  motion  of  a  man  who  perceive?  that  he 
has  afted  wrong,  feems  to  fupport  thefe  conje6lures :  he 
itrikes  the  middle  of  the  forehead  with  his  hand. 

1 8.  The  Organ  of  Puintirig  and  of  the  Senfe  for  Colours. 

The  oigan  of  the  fcnfe  for  colours  or  of  painting  occupies 
the  anterior  part  of  the  frontal  bone  below  ihe  orbit.  Dr^ 
Gall  has  obfervcd  this  organ  in  all  painters  of  great  talents. 

"  As  this  difcovery  did  not  reach  us  till  lately,  we  have 
been  able  to  colle6t  only  a  fmall  number  of  obfervations : 
■we  have,  however,  obferved  it  in  fome  individual?;  and  it  is 
very  apparent  in  the  head  of  Raphael,  in  the  National  Mu-i 
feunij  No.  57." 

19.   Organ  of  the  Senfe  for  Numbers. 

The  orjTan  which  correfponds  to  the  inferior  and  exterior 
part  of  the  frontal  bone  near  the  zygomatic  apophvrts  of  that 
Ipone  has  the  fan(?tion  of  the  fenfe  of  numbers :  it  exifts  ia 
men  who  have  a  retentive  memory  for  number?,  and  in  ariih- 
jneticians,  who  perform  with  great  facility  the  combinations 
of  calculation :  it  exifts  in  that  kind  of  pie  which  has  the 
faculty  of  counting  as  far  as  nine 5  the  only  inllance  knowi\ 
among  animals. 

"  We  had  occafion  to  obfcrve  this  organ  on  tlie  head  of  a 

blind  pcnon  at  the  Quinze-Vingts,  who  is  diftin<rui(hed  by 

his  arithmetical  talents;  and  Dr.  (iall  has  in  his  pofiVflion  the 

buRs  of  feveral  nv-'n  which  furnini  very  inftrut^tive  examples.'* 

20.   Organ  of  the  mufical  Scnfe. 

Below  this  organ  is  that  of  the  mufical  fenfe,  or  fenfe  of 
founds.  It  afls  in  the  fame  manner  as  the  other  organs, 
produ6tivery  and  reprodij(5tivcly  ;  it  gives  a  memory  for  recol- 
lefting  founds;  it  facilitates  new  combinations  of  mufical 
compofitions;  it  incites  the  birds  to  fing:  it  afts  in  thofe 
which  are  learning  to  fpeak,  and  whofe  language  is  found<?d 
only  on  this  remembrance  of  founds. 

It  is  abfolulcly  wanting  in  animals  which  have  no  mufical 
fenfe;  it  is  very  apparent  in  the  parrot  and  fiarling;  and  the 
great  muficians  Gluck,  Muzart,  Haydn,  and  Pleyel,  furnifli 
ftriking  examples  of  it. 

2 1 .   Organ  of  the  Senfe  for  Mechanics. 
Tn  the  lateral  and  inferior  part  of  the  frontal  bone  is  placed 
the  organ  of  the  fenfe  for  mechanics.  The  cft'^r,  which  con- 
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llriuSs  edifices,  is  endowed  with  it  in  an  eminent  degree':  it 
exills  in  the  ficld-moufe,  and  in  birds  which  build  their  nefts 
wiih  a  great  deal  of  art :  it  is  found  in  men  who  have  a  ta- 
lent the  mechanical  objefts,  who  conftrmSl  wiih  eafe  any 
kind  of  machine,  and  who  diftinguifh  thenifehes  in  the  dif- 
ferent arts  that  require  manual  labour.  Though  it  be  very 
difficult  to  judge  of  the  exiltence  of  this  organ  when  it  is 
only  moderatelv  expanded,  '•'  becatife  the  tcmporo-maxUlary 
mufcle  covers  this  part  of  the  cranium,  it  is  very  eminent  if 
the  faculty  exifts  in  a  fuperior  degree;  and  it  is  then  one  of 
thofe  organs  rcfpecting  which  there  can  be  the  Icait  doubt.'* 

22.   Organ  of  verbal  Memory. 

In  the  interior  of  the  orbit  at  the  bottom  of  the  fuperior 
part  is  the  organ  of  verbal  memory ;  it  may  be  obferved  at 
the  time  of  its  expanfion  by  the  intiuence  it  has  on  the  pofi- 
tion  of  the  globe  of  the  eve,  which  it  always  puflies  forwards, 
and  more  or  lefs  without  the  orbit. 

■Perlbns  provided  with  this  organ  eafilv  retain  words  in 
their  memory.  Dr.  Gail,  when  young,  remarked  this  fa- 
culty in  feveral  of  his  fchoolfellows,  who  were  not  only  diltin- 
guidied  for  this  talent,  but  aifo  for  very  protuberant  eyes. 
This  was  the  firfl:  obiervation,  which  afterwards  2;ave  a  direc- 
tion to  all  his  refearches.  A  great  manv  obfervations  in  re- 
gard to  this  organ  have  fince  confirmed  the  truth  of  its  exift- 
ence  and  of  its  fun<Stion. 

23.    Organ  of  the  Senfe  for  La7iguages. 

The  orofan  at  the  exterior  and  fuperior  part  of  the  orbit  is 
called  bv  Dr.  Gall  the  organ  of  the  fenfe  for  languasres.  Its 
prefence  has  a  confiderable  influence  on  the  i)olition  of  the 
globe  of  the  eve :  it  forces  it  downwards  and  towards  the 
nofe,  and  increafes  its  diitance  from  the  fuperior  edo;e  of  the 
orbit :  in  animals  it  does  not  exilt,  and  therefore  in  the  latter 
the  globe  of  the  eve  is  dire6led  more  towards  the  exterior 
and  lateral  part  of  the  orbit. 

Jt3  expanlion  is  always  accompanied  with  a  difjinguinied 
talent  for  languages  :  it  is  verv  Itrikino;  in  great  philoionues  ; 
and  though  it  be  difficult  to  judge  exiernally  of  its  exiltence, 
we  have  obferved  that  it  has  never  efcaped  the  acute  eye  of 
Dr.  Gall,  and  that,  in  regard  to  this  point,  he  has  never  once 
been  deceived. 

24.    Organ  of  Alemcrjy  for  Terpjiis. 

The  fun6lion  of  the  organ  at  the  upper  and  interior  part  of 
Ihe  orbit  has  not  yet  been  difcovered  by  Dr.  Gall ;  but  le\eral 

1  4  obiervatious 
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obfervations  on  man  and  animals,  fuch  as  the  dog  and  horfe, 
have  induced  him  10  fuppole  it  to  be  the  organ  of  memory 
for  perfons.  Its  e.xpaniion,  like  that  of  the  preceding,  muft 
have  an  influence  on  the  pofiiion  of  tiic  eye;  it  nmrt  con- 
tril)ute  to  remove  it  from  the  n]iperedge  of  the  orbit,  and  to 
pu(h  it  towards  the  exterior  and  lateral  part,  if  an  equal  ex- 
panlMni  of  the  preceding  organ  does  not  counterbalance  its 
eHia. 

25.    Organ  of  Liberality. 

The  ortran  of  liberality  is  placed  in  the  anterior  part  of  the 
frontal  bone,  above  thole  of  the  lenfe  of  localiiv  and  of  the 
fenfe  for  painting  (16  and  18;,  and  ciofc  to  the  mufical 
fenfc  (20)  :  a  verv  great  cxpaniion  of  it  accompanies  prodi- 
gality :  it  is  wanting  in  mifers,  and  in  thefe  tliis  part  of  the 
frontal  bone  exhibits  a  cavity.  Dr.  Gall  has  in  his  pofllflion 
numerous  examples  of  it. 

"  The  proximity  of  the  organ  of  mufic  and  of  the  fenfe 
for  painting  (18  and  2  )  fcenis  often  to  favour  the  expanfipn 
of  that  of  liberality  ;  and  this,  perhaps,  is  one  of  the  veafons 
why  we  fo  often  find  prodigals  among  thole  men  who  excel 
by  their  talents  for  thele  two  arts." 

'  We  conflanlly  obferve,  that  the  older  a  man  grows  the 
more  niiriiardly  he  becomes  :  at  an  advanced  acre,  therefore, 
ihe  diminution  of  this  organ  is  fo  firiking,  tlu.t  it  fometimes 
gi^cs  rife  to  a  very  confiderable  extenfion  of  the  frontal 
finuses. 

26.    Orgmi  of  the  S/irif  of  Comparijon. 

The  organ  above  the  fenfe  for  fadls  in  the  middle  of  the 
forehead  is  deliined  for  a  faculty  which  Dr.  Gail  calls  the 
comparative  ipirit  [juctKium  covipandivuni).  It  fornjs  an 
oblonti  eminence,  and  is  found  in  men  who  in  fpeakinir  have 
a  ready  connnand  of  figures  or  tropes;  who  are  not  at  a  lufs 
fpr  cxpreflions ;  who  relate  well,  and  have  a  great  deal  of 
loquence. 

27.   Organ  of  the  vietaphjfical  Spirit. 

If  ibis  organ  is  more  expanded  towards  the  fides,  fo  that 
it  fornis  a  round  eminence  which  rifcs  in  the  middle  of  the 
forehead,  it  indicates  a  metaphyfual  fpirit.  Among  the 
bufts  of  the  antientphilofophers  that  of  Socrates  in  particular 
afibrds  one  of  the  molt  ftriking  examples  of  this  organ. 
Among  the  modern  philofophers,  I  fliail  mention  only  Kant, 
as  one  of  the  molt  celebrated. 

[l  recolleci  that  the  tcjieticad  of  one  of  my  firft  fchoolfel- 
lovvs,  whom  we  flyled  the  philolbphcr,  on  account  of  his  at- 
tachment 
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Uchment  to  the  abllrail  I'cicnces,   exhibiteJ  a.  very  fenfible 
expaiifion  of  this  organ.] 

aS.  Organ  of  the  Spirit  of  Oljer'vation. 
The  organ,  of  the  fpirii  of  ubferv,uion  extends  over  the 
■whole  anterior  part  ot  the  frontal  bone,  and  its  expanfion 
briniTs  the  fort-head  nearer,  in  a  greater  or  Itf^  degree,  to  the 
ver'ical  hue.  It  is  faund  in  j)arucular  in  the  crania  of  the 
obfervers  of  all  ages.  I  he  celebrated  phyfician  Frank  is  en- 
dowed with  it  m  an  eminent  degree;  and  Dr.  Gall  hiirifelf 
is  evidently  furnillied  wiih  it. 

29.  Organ  oj  the  Spirit  of  Satire. 
The  orsan  of  the  fpirit  f  >r  fatire  and  wit  [witz  of  the 
Germans,  and  Jacett^  of  the  French.)  correfponds  to  the 
frontal  proinbtrances.  Dr.  Gall  obfcrved  feveral  examples 
whici)  prove  the  truth  of  this  opuiion;  and  we  have  never 
found  it  to  fail. 

30.   Organ  of  Mildnefs. 

The  oman  of  mildnefs  is  fiiuated  in  the  middle  of  the  fore-» 
head  above  that  of  the  fpiiii  of  comparifon  (20).  It  forms 
that  oblong  elevation  wh  ch  is  conllanilv  foimd  in  the  heads 
of  Chrilt  and  iMary  painted  by  Haphacl  and  Coregoio,  and 
greailv  contributes  to  give  them  an  eniraginff  character  of 
mildnefs  and  benevolence:  it  aUxavs  accompanies  the  crania 
of  men  naturallv  mild,  and  is  wanting  in  thofe  who  are  ma- 
levolent and  revengeful  *. 

Among  animals,  the  n)e-bnck,  hind,  1  igeon,  See.  are  pro- 
vided wuti  it  ;  on  tlie  other  hand,  it  is  warning  in  animals  of 
prey,  fuch  as  the  eagie,  liarlmg,  tiger,  fox,  bcc.  The  frontal 
bone,  then,  infiead  of  being  arched  and  elevated,  is  deprelied 
and  hollow. 

31,    Organ  cf  Tleatrical  Talents. 

A'very  ftriking  enlargtment  of  the  fummit  of  the  frontal 
boneariles  from  the  expanlion  of  the  organ  for  reprefeiuinor 
fentinients  by  geltures,  or  of  theatrical  talents. 

''  Dr.  Gal!  has  colletled  many  obfervation?  which  prove 
the  truth  of  this  opinion  ;  and  it  cannot  fail  to  be  of.ferved 
by  thole  who  exam.ne  with  attention  th.c  heads  of  the  r-;eat 
aclors  of  the  diffeieui  theatres  of  I'aris." 

[We  think  we  have  obferved  alio  that  this  organ  is  par- 
ticularly expanded  in  the  deaf  and  dumb  ;  and  this  we  afcribe 
to  the  neceffity  which  thefe  perfons  are  under  of  keeping  it  in 

*  That  mildnefs  which  rtfults  fi-om  ihe  principles  of  n-.orality  is  not 
here  niciin;,  but  that  which  exifis  by  inftinft,  xvithout  being  the  confe- 
^uencc  of  moral  reflection. 

8  continual 
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continual  a6lion — an  cxcrcife  which  niuft  neceflarily  favour 
the  improvement  of  it.] 

32.   Organ  of  Theofoph'ut. 

The  organ  oftheofophia  occupies  the  niofl:  elevated  part  ot 
the  frontal  bone.  All  the  reprefentations  of  the  old  faints 
pvefervcd  to  us  afford  very  inftruclive  examples-  and  if  there 
be  one  deititute  of  this  chara<Stcr,  it  is  certain  that  it  is  alfo 
void  of  cxpreflTion. 

An  cxcr/Jlvc  expanfion  of  it  is  obferved  in  religious  fana- 
tics, and  in  men  become  religious  bv  fupcrltition.  It  i^  the 
feat  of  this  organ  which,  according  to  Dr.  Gall,  has  induced 
all  nations  to  confider  their  gods  as  above  them  in  an  ele- 
vated place  in  the  heavens.  When  we  confidcr,  indeed,  this 
objccl:  with  a  philofophic  eye,  there  is  no  more  reaibn  for 
placing  the  deity  above  the  globe  than  below  it. 
33.   Organ  of  Perfei'erance. 

The  laft  of  the  organs  hitherto  found  by  Dr.  Gall  is  that 
of  perfeverance,  conftancy,  and  firmnefs  of  character  :  it  is 
fituated  at  the  anterior  and  fupcrior  part  of  the  parietals  in  the 
middle  of  the  head.  When  it  cxifts  in  excefs  it  gives  obdi- 
nacy  ;  and  iuconfiftency  is  the  confequence  of  a  want  of  it. 

"  In  regard  to  thofe  parts  of  the  cranium  in  \\'hich  Dr. 
Gall  has  not  yet  found  organs,  it  is  probable  that  his  further 
refearche?  will  fome  day  enable  him  to  difcover  more ;  and 
the  work  he  intends  to  publifli  will  furnilh  us  with  further 
details  on  the  fubjcft.  It  belongs  therefore  to  him  to  con- 
vince up,  in  an  incontrovertible  manner,  of  the  truth  of  his 
fyflem,  a  detail  of  which  cannot  be  fatisfaftory  in  a  treatile 
fo  incomplete. " 

We  tuid  it  neceiTary  to  remark  alfo,  that  all  the  organs 
here  enumerated  cannot  be  diftinftly  perceived  but  in  indi- 
viduals who  polfefs  any  faculty  in  an  eminent  degree^  and 
that  it  is  impollible  to  judge  properly  of  a  moderate  talent^ 
when  its  organ  is  too  much  confounded  with  the  neighbour- 
ing onesv 

*'  In  regard  to  the  objcclions  made  to  the  fyf^em  of  Dr. 
Gall,  that  it  h.ids  immediately  to  viaterl  ilifm,  we  do  not  lee 
the  philofophical  reafons  on  which  it  is  founded.  Even  if 
we  fuppofe  organs  for  the  interior  faculties,  tlie  immenfe  di- 
ftance  between  thought  and  matter  (lill  remains  the  fame ; 
objects  of  fo  heterogeneous  a  nature  are  not  fufceptible  ot  bemg 
clailed  tocretti^r.  Befides,  the  will  ftill  remains  entire :  it  is 
itAvhich  OLig'T!  .0  counterbalance  the  aAion  of  the  organs; 
and  the  paluoas  ought  to  be  reurained  by  morality. 
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XXII.  Letter  from  Connt  MoROZZO  io  C.  Lacepede, 

Sej2dfor  and  Member  of  the  French  Kational  InjiiUiiej  on 
an  Ichneumon  brought  from  Egjpt  *. 


I 


N  the  middle  of  April  1802,  C.  Aimet,  chef  de  bataillou 
in  the  corps  of  engineers,  brought  to  Rome  a  3'oung  ichneu* 
mon  which  he  had  caught  in  Egypt.  I  took  the  earlieft 
opportunity  of  examining  it ;  and,  as  I  made  fome  very  in'. 
tereftmg  obfervations  in  reeard  to  the  natural  hiltory  of  this 
animal,  I  communicate  them  to  yoi-^  with  pleafure. 

The  Greeks  and  the  Romans  called  it  the  khneum-Qh :  it 
is  the  mangoujie  of  Buftbn,  and  the  7nus  Pharaonis  of  Pro- 
fper  Alpinus.  It  is  a  pretty  animal,  about  the  fize  of  a  cat, 
with  a  lono;  tail ;  its  hair  is  rough  and  ot  confiderable  length; 
it  cannot  be  compared  to  any  thing  bciier  than  the  briltles 
of  the  wild  boar.  It  is  radiated  tranfverfely  with  three  co- 
lours, viz.  grayifh  white,  fawn  or  ruflet  colour,  and  black. 
Each  hair  has  five  or  fix  traiifverfe  rings,  like  the  quills  of  the 
porcupme :  the  length  of  thefe  hair?  from  the  body  is  an  inch 
or  an  inch  and  a  half;  they  are  fhorter  on  the  tail,  and  ia 
particular  at  the  head,  which  gives  lo  the  animal  a  neat  ap-? 
pearance. 

The  head,  and  particularly  the  muzzle,  are  very  fmall; 
it  has  beautiful  teeth  like  thofe  of  the  dog;  two  canine,  fix 
incifive  teeth,  and  eight  grinders  in  each  mandible,  making 
in  the  whole  thirty-two.  It  has  fmall  ears  of  a  brown  co- 
lour without  hair ;  they  adhere  to  the  head  like  thofe  of  apes. 
Its  eves  arc  fmall  and  lively.  An  obfervation  which  I  madt; 
in  regard  to  the  eyes  v.ill  be  mentioned  hereafter. 

Its  colour  varies  a  great  deal  accordmg  to  the  place  in 
which  it  is  viewed.  When  obferved  towards  the  fide  of  tike 
head  it  appears  to  be  gravifh  black;  when  looked  at  behind, 
it  appears  to  be  reddiih.  The  legs,  and  particularly  thofe 
before,  arc  (hort :  it  has  five  toes  on  each  foot,  four  before  and 
one  fmatlcr  behind.  The  t\\o  middle  toes  on  each  foot  aTe 
longer.     The  nails  are  black,  like  thi>fe  of  the  dog. 

The  young  ichneumon  is  very  familiar  and  dornef^ic  •.  h 
is  fond  of  being  careiTed  ;  it  is  much  afraid  of  cold ;  and 
though  the  temperature  of  Rome  is  very  mild,  it  wasgfatilicd 
by  having  a  covering  now  and  then  thrown  over  it;  fome- 
time?  even  a  chafiing-difh  was  placed  near  it.  Ver^-  often  it 
hes  down  in  a  round  form  on  a  chair  or  on  the  bed,  which 

•   Ftona  the  Journal  dc  Pbj.fque,  McJ/ilor,  an.  :c. 
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it  leaps  upop  \vith,  great  acrility,  and  conceals  its  head  be- 
tween its  iliighs  to  keep  itfint'  warm. 

This  individual  is  a  female:  it  has  below  Its  parts  of  fcx 
a  laroc  bag,  which  has  been  dcfcribcd  by  all  naturalifts  :  it  is 
aflcrred  that  during  the  great  heats  it  opens  this  bag  in  order 
to  cool  i'lfelf.  Joniton  uivcs  a  very  good  defcription  of  this 
conduit,  which  is  as  follows: — "  Meatuni  dcnique  extra 
foramen  cxcremenli  peramplum,  undique  piiis  ciniitus,  pu- 
dendo  muliebri  non  diirnnilcm,  qucm  magno  urgenti  caetu 
cperiri  folet.  Hinc  fcriptorcs  omnes  indifcriminatim  ich- 
iieuuioncs  et  mares  et  fo^minas  arbitrati  funt  *."  From  this 
conduit  an  odoriferous  liquor  dillills  :  the  individual  in  quef- 
tion,  on  the  approach  of  a  dog,  opens  this  bag,  and  the  dog 
immediatelv  retires  :  no  odour  however  is  perceived  at  the 
time.  The  meafurement  of  the  ditferent  parts,  which  1  took 
from  the  animal  itfclf,  is  as  follows  : 

Whole  length  from  the  muzzle  to  the  extre-      Fcot  In.  Lin.  , 
mily  of  the  tail  -  -  -         253 

It  wanted,  however,  a  fmall  bit  at  the  extremity  of  the 
tail,  which  fcemed  to  have  been  cut  off,  and  which  may  be 
ellimated  at  an  inch  or  an  inch  and  a  half f. 

Meafures  in  Detail, 

Foot.  In.  Lin. 
Length  of  the  head  -  -  -044 

Length  of  the  body  -  -  -125 

Lensrth  of  the  tail  -  -  -         o  10     6 


Total  2     5     3 

Circumference  taken  at  the  thickefl.  part  of     Foot.  In  Lin.' 

the  body  -  -  -  i     o     4 

Circumference  of  the  muzzle  below  the  eye  046 

Height  of  the  fore-legs  -  -052 

The  figure  given  by  Buffon  is  very  good,  and  has  a  perfe6l 
refcmblance  to  the  individual  here  riefcribed.  The  figure  of 
Aldrovandi  is  alfo  very  corre6l.  The  cafe,  however,  is  not 
the  fame  with  thole  of  Jonfton  and  Profper  Alpinus. 

In  regard  to  the  defcription  wliich  Bufl'on  has  given  of  the 
mangoude,  it  is  traced  out  with  the  fame  pencil  which  has 
fo  well  delineated  the  other  animals :   he  has  feparated  fable 

*  Jor.fton  Hift.  Animal,  quad.  p.  10;. 

+  Kx'mpfer,  in  the  defcription  which  he  gives  of  the  ichneumon  or 
mangoufte  in  his  A,rct/,i:ates  Exct'uo',  p.  574,  lays  that  it  was  two  fctt 
and  a  half  ill  length  from  the  head  to  the  extremity  of  die  tail. 

from 
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from  hiftory,  and  has  defcribed  its  habits  with  great  pro-- 
priety.     Two  obfervations,  however,   which   I  had  an  op- 
portunity of  making,  and  which  appear  of  importance,  feeni 
to  have  efcaped  him. 

ift.  That  the  animal  has  a  kind  of  interior  eye-lid,  which 
pafles  over  the  globe  of  the  eye  as  in  nocturnal  birds;  but 
with  this  difference,  that  in  the  eye  of  owls  this  membrane, 
rifes  and  falls  in.  a  direction  which  I  would  call  perpendicu- 
lar from  the  bill  to  the  fummit  of  the  head,  while  in  the  in- 
dividual in  queltion  it  proceeds  laterally  from  the  noftrils  to 
the  ear;  which  induces  me  to  believe  that  the  animal  feeks 
its  prey  in  the  night-time.  By  means  of  this  interior  eye- 
lid it  contrafts  the  pupil  at  pleafure,  and  it  muft  then  fee  in 
obfcurity,  like  the  cats ;  but  in  the  latter  the  pupil  is  lelTened 
and  dilated  by  contraction;  whereas  in  this  animal  the  fame 
thing  is  effected  without  contra6lion,  and,  as  we  may  fay, 
by  mechanical  means. 

2d.  That  the  four  toes  of  the  fore-  as  well  as  hind-feet  are 
connected  to  each  other  by  a  brown  membrane  without  hair, 
luch  as  that  of  amphibious  animals.  I  extended  its  toes 
and  examined  this  membrane,  which  is  folded  backwards, 
fo  that  when  the  animal  walks  it  is  not  feen.  This  certainly 
indicates  that  the  animal  fwims  with  great  facility. 

This  character  proves  that  it  ought  to  be  claffed  among 
amphibious  animals.  Jonlion  fays  of  the  ichneumon  : — • 
*'  Amphibium  eft  animal  etad  Niloticas  ripasconimoratur." 
Aldrovandi  alio  cotifiders  it  as  amphibious  :  his  words  are  : 
"  Ab  ordinis  ratione  non  effe  alienum  opinanmr,  fi  poll 
lutram  ichneumonis  hiftoriam  recenfeamus,  quoniam  et  ipfe 
inter  animalia  a/j.(poispi^aura,  id  eft  promifcua  in  aquis  et  terra 
degentia,  reponamur,  ideoque  a  nonnullis  lutra  vEgypti  nun- 
cupatur*."  He  quotes  alio  Strabo,  who  is  of  the  fame  opi- 
nion. "  Strabo  quoque  hanc  belluam  aquatilem  confiftere 
videtur." 

However,  though  thefe  refpeCtable  authors  have  confidered 
this  animal  as  amphibious  f,  none  of  them  have  mentioned 
the  Ikin  on  its  feet,  which  forms  a  kind  of  fins.  Ariftotle, 
Pliny,  and  Profper  Alpinus,  are  equally  filent  refpeCting  it. 
Though  this  character  feems  very  elfential  in  the  defcripiioii 
of  an  animal  which  frequents  the  banks  of  rivers ;  while,  on 
the  other  hand,  they  have  carefully  noticed  this  peculiarity  i^ 
the  feet  of  the  otter  and  in  thofe  of  the  caftor.     After  what 


■*  Aldrovandi  de  qi.isd.  d'uj.  p.  29S. 

f  I  take  the  word  o.vrphibioits  in  the  fame  fcnfe  in  which  it  was 
tekc.)  by  the  antients ;  for  this  term,  ilrictly  Tpeakiuc,  can  be  applied 
qaly  to  the  family  of  ^A\t  fhocne, 

has 
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has  been  here  faid,  will  it  be  afTerted  that  this  is  not  the  cafe? 
Bv  no  means  ;  for  there  is  no  oppolnig  fafts. 

BuiTon  in  his  Hcfcription  of  this  aninial  exrlaims  againft 
nomenclators  and  generic  denoniinations.  I  know  that 
fciencc  will  make  little  proc^refs  when  people  are  prejudiced 
in  favour  of  their  fyftenis ;  but  there  arc  certain  characters 
fo  ftriking-  in  fome  animals  that  no  error  can  be  committed 
in  claffing  them.  He  reproaches  Linnaeus  with  having 
liiade  the  ichneumon  at  firlt  a  badger,  then  a  ferret;  yet  it 
certainlv  bcloinTS  to  neither  of  thele  fpecics. 

Had  he  oblervcd  that  Ikiti  or  fort  of  iins  which  it  has  on 
its  feet,  he  would  certainly  have  clalfcd  it  among  the  amphi- 
bious quadrupeds  after  the  callors  and  beavers,  which  have  a 
fimilar  membrane  between  their  toes.  Klein  calls  it  lu/ra 
yEgypti*;  but  he  does  not  fpeak  of  fins.  Befides,  as  the 
ichneumons  frequent  the  banks  of  the  rivers  in  Egvpt,  where 
they  fearch  in  the  fand  for  the  eggs  of  the  crocodile,  of 
which  they  are  exceed iuoly  fond,  or  go  in  queft  of  thofe  fer- 
penis  which  the  Nile  leaves  among  the  mud  after  its  inun- 
dations, they  muft  he  obliged  to  crofs,  by  fwimming,  Tome 
arms  of  the  river  or  fome  canals  in  order  to  find  their  prey. 
For  this  rcafoa  nature  has  provided  them  with  fins,  and  the 
conformation  of  the  eye  induces  me  to  believe  that  they 
mull  alio  fearch  for  their  food  in  the  night-time.  To  this 
fact  I  fliall  add  the  decided  tafte  which  the  individual  in 
queftion  has  for  fifli,  which  feems  to  prove  that  the  ichneu- 
Dion  in  its  wild  ftnte  eats  this  tbod. 

As  this  animal  will  foon  be  at  Paris,  vou  will  be  enabled 
to  examine  it  yourfelf,  and  to  verify  my  obfervations.  I  have 
no  doubt  that  others  will  be  brought  from  Eg\"pt:  you  can 
examine  whether  the  peculiarities  1  have  defcribed  be  com- 
mon to  all  ichneumons,  or  belono;  only  to  fome  faniilies." 

If  this  animal  fhould  unfortunately  die  before  it  arrives  at 
Paris,  for  it  has  fuffcred  a  great  deal  by  the  change  of  cli- 
mate, and  thefe  animals,  belides,  do  not  live  to  a  great  age, 
you  will  fee  the  beautiful  pifture  of  it  which  M.  Aimel 
caufed  to  be  executed  by  M.  Peter,  an  excellent  artid  in  this 
department,  who  has  rcprefentcd  it  with  the  greatelt  exacl- 
titis  polfible.  Two  figures  of  it  are  delineated  under  twa 
points  of  view.  jM.  Peter  kept  it  at  his  houfe  for  a  fortnight, 
to  ftudy  its  deportment  and  attitudes,  in  order  that  he  might 
be  able  to  give  a  corre6l  reprefentalion  of  it. 

*  De  quadrup.  p.  66. 
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XXTTI.  Of  the  State  of  Vapour  fidifjllng  in  .the  Atmofphere. 
Bv  Richard  Kikwan,  EJ'q.  LL.D.  F.R.S.  and 
P.  R.  I.  A,  * 

V  APOUR  or  moifture  in  the  atmofphere  may  fubfift  in 
<Jenfe  air,  or  in  air  highly  rarefied:  that  it  is  found  in  the 
former  is  well  known,  and  that  it  may  fubfift  in  the  latter 
appears  bv  the  obfervations  of  Bouguer ;  for  he  faw  clouds 
three  or  four  hundred  toifes  above  Chiromboracho,  and 
conftiquently  at  the  height  of  twenty-two  thoufand  five  hun- 
dred and  twenty-eight  Englifh  feet,  or  4*5  miles  over  the 
level  of  the  fea;  a  height  at  which  in  the  temperature  of  33* 
a  barometer  would  ftand  at  12*7  inches.  At  fuch  heights^ 
and  at  much  inferior,  fince  evaporation  proceeds  much  more 
quicklv,  it  is  not  to  be  fuppofed  that  all  the  vapour  fo  rapidly- 
produced  is  diflblved  in  the  ambient  air,  but  part  rifes  un- 
combined,  as  it  does  under  an  exhaufted  or  half-exhaufted  re- 
ceiver, and  in  this  cafe  Mr.  De  Luc's  fyfieni  is  admiflible. 
This  emillion  of  pure  vapour  feems  to  begin  at  heights  at 
which  the  denfity  of  the  air  is  25,  (that  is,  at  heights  at  u  hich 
the  barometer  would  ftan<l  at  twenty-five  inches,  and  thus  I 
fliall  in  future  exprefs  the  various  denfities  of  air,)  at  leaft  it 
is  very  confiderable  where  the  denfitv  is  twenty.  Thi*. 
leads  me  to  treat  of  the  properties  and  flate  of  pure  invi- 
fible  vapour,  namely,  its  fpecific  heat,  elaflicity,  and  fpecific 
gravity. 

The  immortal  Doclor  Black,  the  father  of  all  difcoveries 
of  this  kind,  informed  me  that  the  vapour  of  water,  boiling 
at  212^,  tha*a  is,  at  180°  above  the  freezing  point,  and  poflef- 
ling  the  fame  fenfible  heat  as  the  water,  contains  nine  hun- 
dred and  forty  times  more  latent  heat  than  an  equal  weight' 
of  water  does  heated  to  zii°,  or  5-222  times  more  latent  heat 
than  it  does  of  fenfible  heat,  counting  from  the  freezing 
point,  for  180  X  5'222  =  940  nearlv.  In  this  cafe  the 
preffure  or  denfitv  of  the  atmofphere  is  thirtv,  the  barometer 
lianding  at  the  height  of  thirty  inches;  and  with  Doctor 
Black's  account  the  experiments  of  Mr.  Schmidt  of  Gieflen 
very  nearly  agree ;  for  according  to  him  the  latent  heat  of  the 
vapour  of  water,  barometer  29"84  inches,  and  the  heat  212% 
155-33  li"fi2S  greater  than  its  lenfible  heat  above  the  freezing 
point:  now  180  X  5-33  —  959-41.  The  difference  or  ex- 
cefs  in  his  experiment  proceeds  from  the  prelTure  of  the  at- 

*  From  his  paper  intitled,  ♦=  Of  the  Variations  of  the  Atmofphere," 
Dablin,  lyor. 

"r  Gren's  Phyfical  Journal,,  iv.  p.jrj. 
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niofpherc  beiii^  f micwhiit  lower,  ac  Mr.  Watt's  experiment? 
prove. 

Mr.  Watt  tlilcovercd  that  the  latent  heat  of  (leini  dlmi- 
iiillicd  in  proportion  a-  its  lcnlil)!c  heat  increifcJ,  Plnl.  Tranf. 
1784,  p.  3-^5.  Now  thti  i'en(ihle  heni  of  (learn  exceeds  180° 
above  the  freezing  point  when  the  baroniPter  (lantls  above 
thirty  inches,  and  lefs  than  180'  when  the  barometer  fknds 
lower  than  ihirtvinciies,  as  Mr.  De  Lmc  firft  dilcovored,  and 
mav  be  feen  in  Sir  Geone  Schnckburgh's  and  Mr.  De  Luc's 
tables,  Phil.  Tranf,  779,  p.  375.  From  thefe  1  have  de- 
duced the  followins;  table  : 


30 
29 

ai; 

27 

26 

25 

24 

23 

2i 
21 

20 

19 
18 

17 
16 

'5 

14 


212  , 
2  0-28 
208*52 
206-73 

204' 9 1 
203' 06 

20 1 • 1 8 

199-27 

97  "33 


Hear  of  b.n.iny  |  The  afcuracv  of  this  table  even  in  the 
lower  part  of  tlie  fcale  is  fufficienliv  apparent 
by  the  rcfult  of  the  experiments  of  Sai'lfure  on 
ebullition  on  Mount  Bhttic  ;  for  on  that  enor- 
mous mountain,  the  biromeier  Itan  ling  at  16 
French  inches  or  17-05  Englifli.  he  tound  wa- 
ter to  boil  at  the  heat  of  68-1^93  of  Ui-Mumur, 
a  detrree  which  on  Geneva  therniomeiers  is 
ecpMlto  I  5  56  Knglifh. — Fjence  ue  lee  that 
di(iil!a;ion  niav  be  more  advantageouflv  ef- 
fcoled  on  mountains  than  on  plains,  and  at 
low  barometrical  heighis  than  at  the  crreater, 
\ct  uitliin  certain  limits  ;  for,  at  heiiihts  that 


j^'^.v,9  1  furpafr  8   or    jo  ihoufaud  i'ect,  the  fuel,    by 
/  '/V  [reafon  of   the  raritv  of  the  air,  is  nSore  (lowly 


^93'3^  I        .         1 
./>  I  conl'imeii 
191  o^  \    r    . 


l88'a.6 

184-36 
18  -86 
176-70 


Hence  alio,  fr«)m  the  knowledge 
of  the  degree  of  tlie  heat  of  ebullition  to  two 
or  more  decin-al  places,  the  Uaie  of  the  baro- 
meter above  or  below  212"  niay  be  infeired  to 
one  or  n)  ire  decimal  places  The  realon  of  this 
ra;)id  dimiuution  of  the  heat  of  ebullition  be- 
low 25  inches  is  evidently  the  diminution  of 
refiuance,  from  the  diminilhed  weight  of  the  atmofphere, 
which  then  is  very  fentil)le:  but  as  the  cold  continually  pro- 
duced by  evaporation  i>  then  a  lo  very  contiderable,  the  time 
necell'iry  to  procure  ebulliiion  is  I  nger,  as  SaulTure  remarked 
on  Mount  Blanc.  Vol.  vii  in  8vo,  §  2011,  p.  328.  He 
found  the  heat  of  ebullition  barometer  16  to  be  68-993  de- 
crees, or  in  Fnglilh  meafures  barometer  17'05.  185*5"  of 
I'ahr.  (counting  one  (;f  Kcaumur  at  Geneva  —  2-225  of 
Fahr.) 

Hence  (incc,  accordingto  Mr.  ^^'att,  the  fenfiblc  heats  t)f 
the  vapours  of  boilintr  water  at  ciifierent  barometrical  heiuhis 
are  as  the  baromclncal  heights  recinrocallvj  and  the-  fpccitic 

heats 
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Jieats  of  the  vapours  of  water  boiling  are  as  the  fenfible  heats 
reciprocally,  it  being  known,  that  the  fpecific  heat  of  the  va- 
pour of  water  heated  to  180  degrees  above  the  freezing  point 
IS  940.  The  fpecific  or  latent  heat  of  the  vapour  of  boiling 
water,  whofe  fenfible  heat  is  known,  (and  it  may  be  known 
bv  the  barometrical  height  as  fliown  in  the  above  table  and 
the  notes)  may  alfo  be  difcovered. 

Thus  the  fenfible  heat  of  the  vapour  of  boiling  water  baro- 
meter 30  beino-  180''  above  the  freezing  point  (2120  —  32^  = 
t8o°)  and  the  fpecific  or  latent  heat  of  vapour,  whofe  fenfible 
heat  is  2o8"56^  (that  is  176*56  above  32'^)  as  it  is  when  the 
barometer  ftands  at  28  inches,  is  958  for  -fr-  I76'56.  180  : : 
940958  *._ 

As  pure  ihvifible  vapour  does  not  in  my  opinion  (of  which 
\  have  already  ftated  the  grounds)  exift  in  the  atmofphere 
when  its  denfity  is  higher  than  25,  as  it  is  in  moft  of  the  in- 
habited parts  of  the  globe,  but  is  always  in  this  cafe  united  to 
air,  an  inquiry  into  its  latent  heat  at  different  temperatures 
below  ebullition  were  fuperfluous.  But  as  it  does  exift  in  air 
whofe  denfity  is  25  or  lefs,  fince  it  is  found  in  air  whofe  den- 
fity is  12*5,  it  becomes  neceflary  to  examine  its  latent  heat  in 
fuch  cafes,  in  all  temperatures  inferior  to  that  of  ebullition. 
Now,  by  analogy,  I  apprehend  this  latent  heat  in  all  inferior 
temperatures  may  thus  be  determined. 

As  \.\\Q  fen/lble  heat  of  ebullition,  wl:en  the  barometer  is 
at  25  or  below  25,  is  to  the  latent  heat  of  the  vapour  at  ebul- 
lition, fo  is  \\\Q  j'enjihle  heat  of  water  heated  to  any  inferior 
degree  above  32"^  to  the  latent  heat  of  its  vapour,  multiplied 
by  5-222.  Thus  the  fenfible  heat  of  water  in  ebullition  baro- 
meter 25  being  171-4^  (=  203-4''  — 32°)  its  fpecific  heat  is 

987  f  =  — —_ — j   the  latent  heat  of  the  vapour  of  water  at 

22°  above  congelation  (that  is  52"^  on  Fahr.  fcale)  is  6^'] 
for  r^  I7i'4'  987  ::  22".  i!6  X  5-22  =  657.  The  latent 
heat  of  vapour  in  fuch  cafes  cannot  be  determined  bv  experi- 
ment, on  account  of  the  admixture  of  atmofpheric  air:  we 
muft  therefore  refort  to  analogy,  which  in  this  cafe  is  perfect. 
The  latent  heat  of  pure  vapour  at  greater  heights  is  more 
confiderable :  thus  at  heights,  at  v.iiich  the  barometer  ftands 
at  20  inches,  the  latent  heat  of  vapour  whofe  temperature  is 
22~'  above  32°,  as  in  the  laft  cafe,  is  730;  for  the  heat  of 
ebullition  is  194-8%  per  table,  =  1628%  above  32  :  and 
the  latent  heat  of  the  vapour  at  ebullition  is  1039.  Now  ^ 
I62--8.  1039  :  :  22-  140  and  140  X  5-22  =  730. 

*  Hence  i6nic6,  being  the  produft  cf  i^.o°Xg40,  is  the  common  di- 
vidcnd  ot  all  lenlihic  heirs  bclo'ju  180°,  vv hen  rhe  Licat  heat  of  the  vapour 
is  ro-.)ch:  ar  'larometrical  licights  below  ?o  inches. 
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A3  air  is  cdolecl  by  the  reception  of  nioidurc  diffolved  in  It, 
wc  iimd  infer  that  its  capacity  for  containing  heat  is  in- 
crcafod,  and  hence  moid  air  is  more  diflicultly  healed  op 
cooled  than  drv  air  of  the  fame  temperainrc.  (  or  the  cold 
proceeds  from  the  ahforption  and  not  from  the  c.\iHilfiua  of 
caloric.) 

The  elafticity  or  expanfivc  force  of  pure  vapour  has  been 
examined  at  every  fifth  degree  of  Reaumur  above  o  to  no*', 
bv  Mr.  Bctancourt,  and  may  be  feen  in  an  excelltnU  work  of 
iVonv's,  his  ylrcbiti-nurc  Hydranlique :  he  has  bv  a  mod  in- 
genious calculation  interpolated  the  expanfions  aniwering  to 
the  intermediate  degrees.  But  Mr.  Schmidt  feenis  to  have 
determined  this  expanfivc  force  ftill  more  cxaif^ly  than  Ijctan- 
court.  Hence  I  here  infert  this  table,  adding  rahrenheit's 
for  Reaumur's  degrees,  and  dillinguiftiing  the  expanfions  in- 
terpolated by  calculation  from  thofe  a»?lually  obfcrved  by  /. 
The  forces  are  meaiured  by  the  elevation  of  a  mercurial  co- 
luuiu  in  inches  and  hundreds  of  a  French  inch*. 


Rtaum. 

Fahren. 

Expanfivc 
Foice. 

Rcaum. 

Fahren. 

Expanfivc 
Force. 

I 

34-25° 

•01  1 

1 

21 

79-25° 

1*01  / 

a 

3(^-5 

■03  I 

22 

«i-5 

i-oi 

3«-75 

'05  I 

i      ^^^ 

^3-75 

1-19  / 

4 

41- 

•07  / 

24 

86- 

1-29  / 

5 

43 '^5 

•II 

25 

88-25 

1-30 

6 

45  5     • 

*'-5  . 

26 

90'5 

1-38/ 

7 

47*75 

'16I 

27 

92-75 

1-42 

8 

50- 

•20  / 

28 

95* 

1-60  J 

^J 

52*25 

'25  i 

29 

97-25 

1-80/ 

lO 

5'^'5 

•28 

30 

99  5 

1-93 

J I 

5675 

•34/ 

31 

101-75 

I-C2  / 

J3 

59- 

•3B 

32 

104* 

1*12  / 

^3 

61-25 

•44 

'    33 

106-25 

3-23 

34 

63-5 

'50  I 

34 

108-5 

2-40  / 

.  ^5 

6575 

■55 

'    35 

110-75 

2-68 

i6 

68- 

•61 

36 

113- 

2-8o  / 

17 

70-25 

-69  I 

'    37 

115-25 

3-20 

i3 

1^-5 

76 

3« 

1^7-5 

19 

7475 

•84  I 

39 

I '9-75 

3*40 

20 

77- 

•90 

i    40 

122 

3-64 

1     80 

212* 

1 

28- 

•  The  Paris  cubic  inch  ::rr  I'u  Cnj^lilTi.   Now  the  En;  lifli  cubic  inch 

of  mercury  v.'h';n  't^  tpecific  gravity  is  15  t  \\ci.<lis  ^443  2  Entjlifli  grains: 
thcret'ort;  the  Pari:,  irch  weighs  41S6  Engliili  ijrains,  and  i-ioth  of  this 
inch  :=^  4ia'6  grains :  and  i-iocth  of  this  inch  41-06  grains. 

Note, 
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Kote. — 1°.  Moft  of  the  interpolations  from  the  88th  de- 
gree to  the  122nd  I  have  myfelf  inferted,  as  thofe  calculated 
by  Schmidt  erred  too  widely  by  his  own  account. — Gren's 
Phyf.  Jour.  iv.  273. 

2do.  Mr.  Pitlet  has  alfo  made  a  fet  of  curious  experiments 
on  the  eladicity  of  pure  vapour  in  low  temperatures.  EJJ'ais 
de  Phjjique,  p.  157.  He  found  that  a  grain  of  warm  water 
in  vacuo  evaporates  in  forty  minutes  in  the  temperature  of 
38"  Fahr.  under  a  receiver  containing  1452  Englifli  cubic 
inches',  but  that  it  did  not  diffufe  itfelf  equally  in  lefs  than  fix 
hours,  and  then  raifed  the  hygrometer  from  17°  to  60^,  that, 
is  43-;  and  during  this  whole  time  the  cold  under  the  re- 
ceiver was  conltantly  decreafing,  though  (lowlv ;  which  de- 
creafe  undoubtedly  contributed  to  the  difFufion  of  the  va- 
pour. 

Mr.  Schmidt  has  alfo  made  a  feries  of  experiments  upon 
the  dilatability  of  air,  made  as  Hry  as  poffible  by  expofure  to 
hot  tartarin — an  object  of  great  importance,  that  had  never 
before  been  examined.  This  table  I  here  infert,  converting 
Reaumur's  degrees  into  thofe  of  Fahr.  and  adding  from  his 
formula  the  desrrees  he  omitted. 


Reau, 

Fahren. 

I 

ExpaiilicJii  ot 
one  inch  at3i'. 

Reau. 

Fahren. 

Expanlioii  of 
one  inch  at  3z°. 

I 

34-25° 

•0044675 

79-25" 

•0938175 

2>^^S 

•0089350 

8i^5 

•0982850 

?>^-is 

•0134025 

^-75 

•1027525 

4 

41- 

'OI787OO 

24 

86- 

•1072200 

43-25 

•0223375 

88^25 

•III6875 

45-5 

•0268050 

1 

90^5 

•II16155 

47-75 

•0312726 

1 

92-75 

•1206225 

S 

50- 

•035740 

28 

95' 

•1350909 

52-25 

•0402075 

i 

97-25 

'^^95557 

54-5 

•044675a 

99-5 

'  1340250 

s^n 

•0491425 

10175 

•1384925 

12 

59' 

•0536100 

32 

104^ 

•J429600 

61-25 

•0580775 

106-25 

•1474275 

^ys 

•0625450    1 

108-5 

■151895b 

65-75 

•C670125 

1 10-75 

•1563625 

16 

68- 

'07 14800    i 

3<5 

113- 

•J  608300 

70-25 

•0759475 

^^5-^5 

•1652975 

72-5 

•0804150    i 

^^T5 

•1697650 

74-75 

•0848825 

119-75 

•1742825 

10 

77- 

•0893500 

40 

122" 

-1787000 

.. 

212' 

•3574000 

Ibid,  page  91. 
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Kote — 1°.  Hence  we  lee  that  1000  Inches  or  meafures  of 
dry  air  at  32"  would  become  ioo4-4675  at  34*25  Fahr.  and 
at  50*^  would  become  1017-87.  Hence  1000  meafures  o^ dry 
air  gain  1  "985555,  Sec.  by  each  degree  of  Fahr.  above  32" 
(or  more  compendioufly  i"()856,  which  is  true  to  two  decimal 
places)  or  nearly  two, 

ado.  We  fee  the  foiirce  of  the  difcordant  refults  of 
DMmontons,  De  Luc,  Lambert,  Schuckburgh,  Roy,  Ber- 
thollet,  and  IVIonge,  Sec. ;  for  they  all  operated  upon  air  more 
impregnated  with  various  degrees  of  moillure;  befides  taking 
the  boiling  point  at  diflerent  barometrical  heights;  in  the 
prcfent  experiments  it  was  taken  at  29'84i  Englifli  inches. 

3tio.  It  appears  that  the  exj^anfions  are  as  the  difierences  of 
heat  above  c^i^,  as  D'Amontons,  Lambert  and  Schuckburgh 
alfo  noticed;  though  their  experiments,  not  being  made  oil 
perfectly  dry  air,  could  not  be  very  exacl. 
[To  be  continued.] 


XXIV.  Some  Cofijcclures  refpeElhig  the  Origin  of  Stones 
luh'ich  have  been  ohfefjed  to  fail  from  the  Clouds,  By 
William  Beauford,  A.%1.* 

X  HE  falling  of  ftones  from  the  clouds,  a  natural  phaeno- 
nienon  not  generally  underltood,  is  by  no  means  a  novel  cir- 
cumftance  in  the  hi(tory  of  nature.  Several  ftones  were  ob- 
fcrved  to  fall  from  the  clouds  in  Yorkshire  in  1360,  in  Bohe- 
mia and  Saxony  in  1480,  in  Bohemia  about  1753,  '^  ^'' 
enna  in  1794,  in  Portugal  in  1796,  in  Yorkfliire  in  England 
in  1795,  and  near  Benares  in  theEaft  Indies  in  1798.  From 
an  auaiyfis  made  of  thtfe  ftones  by  the  French  academicians 
ill  176^),  and  by  the  Royal  Society  of  London  in  1802,  they 
are  all  found  limilar  in  their  component  parts  to  each  other, 
butdilhmilar  to  all  bodies  found  in  mines  and  quarries,  being 
compoled  priiicipallv  (jf  four  kinds  of  fubftances  :  the  firll 
being  in  the  forui  of  dark  grains,  compofed  of  filex,  mag- 
iiefia,  iron,  and  nickel ;  the  fecond,  a  kind  of  pyrites;  the 
third,  metallic  iron;  and  the  fourth,  a  gray  earthy  fubftance 
which  ferves  as  a  cvmcnt  to  the  others,  and  with  which  they 
were  coaled.  From  thefe  compofitions  the  matter  feems  to 
l>e  of  volcanic  origin  ;  vet  it  is  difficult  to  conceive  how  ftones 
of  anv  confiderable  magnitude  c(ju!d  be  thrown  at  fuch  a  di- 
ilance  from  anv  volcano  as  thole  found  in  Bohemia,  Saxony, 
and  Britain.  The  ncareft  volcanos  to  Britain  are  thofe  of 
Vefuvius,  JEtna,  and  llecla :  a  ilone  to  be  thrown  into  Bri- 
*   Co!riniunic3tctl  by  tl  e  Autlior. 
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tain  from  any  of  thefe,  would  require  an  impetus  of  between 
3  and  400  miles;  and,  if  allowance  be  made  for  the  refift- 
ance  of  the  air,  1200  under  the  greateft  range  of  2400  miles ; 
a  force  not  known  to  exift  on  the  earth.  It  is  true,  volcanic 
afhes,  when  collefted  in  the  upper  regions,  will  be  carried  by 
the  clouds  to  an  amazing  didance.  But  thefe  are  fmall  light 
afhes,  not  Hones.  It  is  evident,  therefore,  if  thefe  fubflances 
originate  from  volcanic  aOies,  thev  mult  he  formed  in  the 
clouds,  where  thofc  aflies,  meeting  with  carbonic,  fulphuric, 
and  other  acids,  and  mixing  with  earthy  particles  drawn  from 
terreftrial  objects,  are,  by  the  electric  fluid  in  the  lightning, 
precipitated  from  the  aqueous  vapours  which  bore  them  up, 
and,  becoming  united,  fall  to  the  earth  in  the  form  of  (tones; 
as  in  fome  meafure  is  evinced  from  the  fladics  of  light  and 
detonation  which  accompany  their  fall. 

Subftances  alfo  of  the  fame  nature  may  be  f)rmed  in  the 
clouds  without  the  alliftance  of  volcanic  matter  ;  for  the  car- 
bonic, fiilphuric,  and  aqueous  vapours,  which  rife  from  mines, 
fLirnaces,  bogs,  vegetables,  and  animals,  and  the  fmall  par- 
ticles of  filiceoiis  and  calcareous  earths  which  collect  in  the 
clouds,  are  decompofed  or  made  to  aflume  new  arrangements 
by  the  ele6lric  fire,  whereby  the  minerals  are  generated  and 
united  to  the  earths,  and  confequently  fall  in  the  form  of 
Hones.  Thus  flones,  by  means  of  ele«5lricitv,  are  formed  in  the 
clouds  from  the  ferriferous  principles  afcending  from  volcanos, 
mines,  and  furnaces.  Britain,  indeed,  is  too  far  from  any 
volcano  to  fuppofe  that  any  quantity  of  volcanic  matter  can 
be  wafted  by  the  winds  to  this  ifland ;  yet  it  contaitis  a  num- 
ber of  ferruginous  mines  and  furnaces  employed  in  the  ma- 
nufacilory  of  that  metal  ;  from  which  proceeds  an  inmicnfe 
quantity  of  gas,  containing  the  ferriferous  matter,  and  fuch 
matter  as  is  generally  connected  with  it.  Belides,  there  is 
a  circumftance  not  generally  attended  to  by  mineralogifts  — 
that  all  mines  of  whatever  nature  contain  a  mineralogical  at- 
mofphere  replete  with  the  aenerie  principles  of  the  metal  con- 
tained in  the  refpeclive  mines.  That  Nature,  by  her  flow  but 
regular  operations,  is  daily  producing  metals  from  their  ele- 
ments, will  hardly  be  denied  ;  and  whether  the  atmofphere  of 
vvhich  I  fpeak  be  produced  by  exhalations  from  the  ingre- 
dients file  employs,  or  a  part  of  the  ingredients  thcmfclvc?, 
the  cale  will  be  the  fame  as  to  the  objecl  I  have  in  viev/. 
'ibis  atmofphere  has  a  llrong  and  vifible  effect  on  the  flones 
and  vegetables  which  cover  the  foil,  e'pecially  that  which 
covers  mines  of  iron,  lead,  and  copper.  Animal  and  vege- 
table exuvifE,  and  other  decayed  mundics,  arilibg  from  bogs, 
WloraffeSj  and  dirl-liillsj  produce  a  gretit  quantity  of  carbonic 
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and  fiilphuric  gafes,  containing  the  generic  principles  of  irorl, 
n;i<^nefia,  and  nickel,  8cc.  :  thefc,  uniting  with  filiceous,  ar- 
gillaceous and  calcareous  earths,  produce  in  great  quaniities 
that  fpecies  of  iron  ore  termed  bog  ore,  and  that  in  much 
greater  quantities  than  is  generally  imagined.  T  hefe  ores  are 
produced  in  lumps  from  40  to  100  lbs.  and  more  in  weight, 
containing  from  one-fourth  to  one-half  of  pure  metallic  iron, 
intermixed  with  pyrites  and  vitritlcd  fiibltances  refembling 
glafs  and  petrified  Ihells,  the  inhabitants  of  frefli-v.ater  lakes. 
"Whence  it  is  evident  that  a  nuniber  of  petrifa6\i(Mis  and  mi- 
neralizations are  performed  by  water  and  air  afliftcd  by  the 
eleftric  fluid  alone ;  and  a  number  of  the  operations  of  nature 
have  been  attributed  by  philofophers  to  the  etre6ts  of  fire,  and 
deemed  volcanic,  which  are  the  eftetSls  of  the  aqueous  and 
pneumatic  elements. 

In  order  to  afcertain  in  fome  refpecls  the  truth  of  this 
propofuion  by  experiment,  I  caufed  a  quantity  of  gas,  libe- 
rated from  water  by  means  of  Reel  filings  and  vitriolic  acid, 
to  be  received  in  a  glafs  veflel,  to  which  was  added  carbonic 
acid  from  the  fumes  of  charcoal  and  fulphuric  gas,  with  the 
fine  duft  of  chalk  and  earth,  \mtil  the  whole  appeared  a  dark 
thick  cloud.  The  eletlric  fpark  being  then  palled  through 
it,  a  flafli  of  light  and  a  fmart  detonation  enfued.  After  this 
operation  the  cloud  became  more  tranfparent,  leaving  at  the 
.  bottom  of  the  veflel  a  quantity  of  water,  with  a  gray  powder, 
evidently  metallic,  mixed  with  earth.  If  the  experiment  had 
been  performed  on  a  larger  fcale,  and  the  ingredients  varied, 
the  refult  miaht  have  been  more  decided,  and  the  phainome- 
non  more  accurately  demonftrated. 

This  is  a  fubje6l  that  merits  every  philofrfphic  inveftiga- 
tion.  The  magnitude  of  the  ftones  undoubtedly  depends 
on  the  quantity  of  generating  matter,  and  the  height  from 
whence  it  falls;  yet,  how  (lones  of  fuch  a  weight  as  that 
which  fell  in  Yorklhire  could  be  formed  in  the  air,  might  be 
a  fubjeft  of  doubt,  if  the  fubftance  had  not  been  foivnd  of  the 
fame  nature  as  thofe  which  fell  in  Bohemia  and  Sienna.  But 
it  ought  to  be  confidered  that  tliefe  fubftances  are  not  formed 
inftantaneous  in  the  clouds:  the  conftituting  matter,  pre- 
cipitated by  the  eleftric  fliock,  is  thrown  by  the  explofion 
to  a  point,  when,  from  the  aclion  of  the  air  in  falling,  it 
becomes  enveloped  in  the  terra  cemen'-ium  with  which  the 
matter  is  mixed.  Whence,  the  greater  the  height  or  range 
the  matter  has  to  pafs  through  from  the  time  of  the  electric 
fliock,  the  larger  will  be  the  ftones.  Moft  if  not  all  the 
meteors  formed  in  the  air  even  at  great  heights  probably 
originate  from  one  caufe :  thofe  which  contain  the  larger 
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portioti  of  inflammable  air  take  fire  at  tlie  ele^lric  fliock,  and 
produce  thofe  luminous  and  Mery  meteors  lb  aftonifhing  lo 
mankind  ;  while  thofe  which  contain  lefs  inflammable  matter, 
but  a  (greater  quantity  cf  the  ferriferous  principles^  are  formed 
into  tire-balls  or  ferruginous  ftones  of  d'.tfcrent  magnitudes, 
which  deicend  ou  the  earth  ;  whilft  the  more  light,  or  thofe 
which  are  compofed  only  of  inflammable  gafes,  mount  into  tlie 
upper  regions  of  the  aimofpbere,  where,  taking  fire,  they  fly 
off  in  luminous  vapours.  The  height  to  which  fome  of  ih^fe 
vapours  are  carried  before  thev  are  decompofed  is  amazing ; 
reaching  into  rcpjons  where  we  ftiould  imagine  the  atmofphere 
would  not  be  of  fulBcient  deniity  to  fultain  them.  But  the 
natural  hiRory  of  the  terreftrial  atmofphere  has  not  vet  been 
fully  inveltigated  ;  nor  the  power  and  effects  of  eledlricity  in 
the  formation  of  lithological,  mineralogical,  vegetable,  and 
animal  fubllances ; — fubjeAs  that  demand  the  attention  of 
tlie  mod  able  chemills  and  fagacious  philofoph^rs. 

Dublin, 
Sept.  16,  iScj. 


XXy.  On  the  Hydrometer.     By  William  Speer,  Efq. 
Supervijhr  and  Ajjaysr  of  Spirits  in  the  Port  of  Dublin*, 

X  HE  hvdrometer,  or  areometer,  as  it  is  called,  is  an  in- 
flrument  which  afcortains  the  denfity  of  liquids,  weighing 
unequal  mafles  with  the  fame  weight. 

This  inlirument  is  of  great  antiquity,  and  until  lately  it 
was  fuppoled  to  have  been  invented  at  the  end  of  the  fourth 
century,  by  Hypatia,  the  daughier  of  Theon,  the  celebrated 
mathematician  of  Alexandria  :  br.t  M.  Ufebe  Salverte,  in  a 
memoir  on  this  fubje6f,  in  the  Annales  de  Cbirnie,  vol.  xxii. 
has  demonftrated  its  having  been  invented  bv  Archimedes 
three  hundred  years  before  the  period  in  which  Hvpatia  was 
born ;  and  the  very  elegant  Lai  in  defcription  he  sives  of  this 
inltrument,  from  an  author  of  great  antiquitv,  ihows  that- 
in  the  for>n,  feveral  of  thofe  now  in  ufe  ditfer  but  little  from 
that  of  the  original  invention. 

This  inltrument,  from  the  facility  and  expedition  with 
.which  !t  may  be  applied,  has  long  been  in  ufe  for  afcertain- 
ing  the  fpecific  gravity  of  various  kii>ds  of  li^uidg  ,•  but  its 
application  to  the  particular  purpofe  to  which  it  is  now  ufcd 
is  comparatively  of  modern  date. 

*  Extracted  from  his  '*  Enquiry  into  the  Caufes  of  rhe  Errors  End  Irrt- 
gularities  which  tai^e  place  in  afcertaming  tht  Sirtngtns  of  Spirituous 
Li(iuors,  &c.  London  lioi." 
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Until  within  a  period  of  about  forty  vears,  the  ftrengths  of 
fpiritnous  liquors  were  moftly  afccrtained  bv  other  modes, 
both  in  Great  Britain,  Ireland,  and  on  the  Continent. 

Proof  by  oil,  by  agitation,  by  firing  gunpowder,  by  a1ka-r 
line  falls,  and  by  glals  bubbles,  has  been  ufed,  but  in  every 
cafe  found  defective;  and  the  hydrometer  was  at  length  re- 
forted  to,  as  an  inftrunient  calculated  to  afcertain  thefe 
ilrengths  with  lefs  trouble  and  greater  accuracy. 

To  obtain  indications  of  ftrcnglhs  by  it  correftlv,  how- 
ever, depends  on  circuniftances  that-  have  not,  until  lately, 
been  fufficiently  underftood  or  afcertained;  on  which  account 
the  inftrument  has  been  complicated  in  various  ways,  by 
weights  and  Aiding  rules:  thefc,  in  fonie  cafes,  have  rather 
increafed  than  diminifhcd  its  irregularity. 

The  object  of  the  following  inquiry  is  therefore  to  bring 
into  one  view  all  the  caufes  of  thofe  imperfections  and  irre- 
gularities, and,  by  fo  doing,  to  prepare  the  way  for  their 
removal, 

Thofe  irregularities  have  arifen  from  feveral  caufes.  In 
the  firft  place,  when  Clarke's  hydrometer  was  con(lru6lcd 
(forty  years  ago),  the  efl"c6ls  of  expanfion  bv  heat,  and  con- 
tra6lion  by  cold,  on  the  ipccific  gravity  of  fpiriiuous  liquors, 
had  not  been  accurately  afcertained;  nor  was  the  diminution 
of  bulk  by  penetration  (or  concentration,  as  it  is  improperly 
called,)  well  undcrltood. 

In  this  ftate  of  ignorance  of  thefe  effefts,  Clarke's  hvdro- 
meter  was  conceived  to  be  a  great  improvement  on  that  which 
had  been  in  ufe  before  it.  Prccifelv  the  fame  kind  of  advance 
in  improvement  had  been  made  in  the  Irifn  hydrometer,  fome- 
what  nearly  about  the  fame  period.  The  duty  on  fpirits  in 
both  kingdoms  previous  to  this  time  was  paid  only  on  two 
denominations,  viz.  finfrle  and  double  fpirits :  the  former  was 
proof,  or  under  it,  and  the  latter  all  fuch  as  were  over  proof; 
and  this  difcrimination  of  flrength  was  made  either  by  a  rude 
fort  of  inllrument  which  hardly  deferved  the  name  of  hydro- 
meter, or  by  dropping  oil  into  the  fpirit :  if  the  oil  floated, 
it  was  called  fingle  ;  if  it  funk,  it  was  double. 

The  prefent  Irifli  hydrometer  was  adojHcd  about  two  or 
thr^e  years  after  Clarke's  hydrometer  in  England ;  both  of 
which  purporting  to  difcriminate  the  increafe  of  ftrength  by 
f^er  aniages  *,  io  as  to  proportion  the  additional  rate  of  duty 

ta 

'*  As  this  term  occurs  frequently  in  the  follcwinp;  effkys,  and  may  not, 
perhaps,  be  clearly  undcrftood  by  all  my  readers,  it  mny  not  be  amifs  to 
explain  it  here  ; — A  fpirituous  liquor  is  faid  to  be  ten  per  cent,  over  hy- 
^fomcter  proof  when  it  is  fo  ftrong  that  one  hundred  jjallous  of  it  will 
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to  the  relative  increafe  of  overproof,  were  confidered  great 
improvements ;  and  tboiigh,  from  the  conltriKiHon  of  darkens 
hvdrometer,  it  was  evident  that  the  variations  occafioiied  by 
chan<re  of  temperature  were  then  J'oviezvbat  known ;  yet  ii> 
Ireland  the  effects  of  thefe  variations  were  conceived  fo  im- 
material, and  the  numerou?  weights  attached  to  this  inftru-. 
ment,  the  difficulty  of  underftanding  it,  the  certain  delay 
and  probability  of  niiftake,  were  confidered  to  be  fo  objc6lion-f 
hie,  that  it  was  d:;en'ied  better  to  w'iQ  an  hydrometer  which 
paid  no  icgard  to  temperature,  than  to  ufe  one  liable  to  fo 
many  other  objeclions.  The  variations  by  the  ordinary 
change  of  temperamre  being,  however,  from  one  to  fifteen 
per  cent.,  this  defe£l  in  the  conftrutSlion  of  the  Iriih  hydro- 
meter is  fo  manifeft,  that  it  is  prcfumed  it  uould  be  a  wafte 
of  time  to  attempt  any  denionftration  of  its  incompetency. 

Although  Clarke's  hydrometer  has  not  been  conitruded 
without  a  reference  to  temperature,  yet  this  has  been  al-^ 
tended  to  only  in  part;  and  the  initrument  beinjr  othcrwife 
very  dcfeftive,  it  will  be  necefifary  to  exhibit  thefe  defects, 
in  orde"-  that  they  may  be  guarded  againlt  in  fuch  hvdrometer 
as  fhall  be  adopted  initead  of  it. 

Till  Clarke's  hydrometer  was  adopted,  which,  from  the  beff 
information  I  can  obtain,  took  place  about  the  year  1762, 
proof  fpirit  was  made  bv  mixing  equal  portions  of  water  and 
the  ftrongeft  Ipirit  w  hich  could  be  procured  :  but  it  being 
fometimes  difficult  to. obtain  this  proof  fpirit  for  comparifon, 
fuch  a  mixture  was  made  by  order  of  the  honourable  board 
of  excife ;  and  it  was  found,  that  when  fix  gallons  of  it  were 
mixed  with  one  gallon  of  water,  a  wine  gallon  of  the  mixture 
weighed  feven  pounds  thirteen  ounces  avoirdupoife:  the  board 
therefore  declared,  that  the  fpirituous  liquor,  of  which  th^ 
gallon  weighed  feven  pounds  thirteen  ounces, .  ffiould  J>t 
reckoned  one  to  fix,  or  one  in  feven  under  proof. 

This  definition  of  proof  was  adopted  in-  order  to  accord 
with  a  mode  of  examination  which  had  b^ea  lv)ng  in  af(&, 
^nd  ianftioned  by  the  board. 

The  hydrometer  faid  to  be  invented- by  Mr.  Glark^*  Wa* 

a^mit  an  addition  of  ten  gallons  of  water  to  rediJce  it  tc  the  ftrcngth  oF  ' 
proof;  and  it  is  laid  to  be  ten  per  cent,  under  proof  \Vlitri   or.e  huiidrcd 
gallons  contain  ten  gallons  of  water  more  than- proor"  contains. 

*  In  1772  tlie  States  of  Languedoc  offered  a  preniium  tor  the  btft  me- 
moir on  the  fubjeft  of  aCcertaining  the  firength  cf  brandies.  This  pre- 
mium was  adjudged,  by  the  Royal  Society  of  France,  to  M.  Borits,  M.  D. 
y.-hofe  invtlr.gaiicn  and  experiments  on  this  difficult  fuljeil  h.we,  I  hv^r- 
fcly  conceive,  been  furpaffed  only  by  thofe  of  the  RovaJ  Societv  in  this 
fouiury,     Spcakjng  of  the  vsMious  methods  he  had  tried,  he  lays  :  "  J'ens 
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at  tn:^  pcricd  l)roi:ght  forward,  which  having  a  fet  of  wciirliis 
correfporiding  to  the  above-mentiontd  irixturc  of  water  and 
proof  ipiiit,  and  the  mixture  of"  one /y  (ix,  or  one  ;'/ leven, 
being  that  only  wiiich  weighed  an  cxvict  number  of  pounds 
and  ounce?,  without  a  fractional  part,  per  gallon,  by  the 
Itatutc  of  the  2d  of  George  111.  this  obfcure  mode  of  afcer- 
taijiing  proof  was  adopted.  At  this  lin.e,  the  eflecls  of  heat 
and  cold,  on  the  trial  of  the  itrehgth  of  Jpiriis  by  the  hydro- 
meter, had  not  been  clearly  undtrltond  ;  and  though  Clarke's 
hydrometer,  which  was  then  adopted,  bv  h;iving,  in  addition 
to  the  weights  uted  for  afcertaining  the  ftrengihs  ot  fpirits, 
another  let  of  weights  called  \vcj<tl)tr  weights,  adapted  to 
fevcral  temperatures,  is  a  demon ftrai ion  that  tliefe  etfefts 
were  not  altogether  unknown  ;  yet  thev  were  confidcred  fo 
immaterial  as  not  to  require  the  mention  of  temperature  in 
the  a6l  of  parliament.  This  omilFion  f.as  added  conliderably 
to  the  irregularities  of  the  various  hydrometer?  linee  in  \\{c, 
as  by  it  the  legal  liandard  for  proof  i:,  reuderetl  veiv  uncer- 
tain, and  will,  by  the  ordinary  change  of  icmperature,  vary 
from  five  to  fix  per  cent. 

I  here  beg  leave  to  quote  an  obfcrvation  of  fir  Charlci 
Blagden,  from  the  Proceedings  of  the  Royal  Society  in  1790, 
in  his  Report  on  the  belt  Method  of  proportionating  the 
Kxcife  upon  Spirituous  Liquors  made  by  Delire  ot  Guvcrn- 
rient : 

**'  Bv  the  act  of  2d  George  II 1.  it  is  qrdered,  that  the 
gallon  of  brandv  oripirits,  ot  the  frrength  of  one  to  fix  under 
proof,  fhall  be  taken  and  reckoned  at  feven  pounds  thirteen 
ounces  (which  is  underftood  by  the  trade  to  mean  55  of 
heat).  Hence  taking  the  weight  of  a  gallon  of  water  at  the 
fame  heat  to  be  8  lb.  50Z.  and  66  part?,  the  fpecific  gravity 
of  this  diluted  fpirit  will  be  found  933.5  at  60:  this  Ipecific 
gravitv  indicates  a  mixture  of  107  grains  of  water  with  100 
grains  of  pure  fpirit;  whence,  by  a  computation  founded  on 
the  tables  in  tliis  report,  the  fp-ecific  gravity  of  proof  fpirit 
will  come  out  916  :  but  the  rules  of  cOrre6tion  belonging  to 
Dicas  and  Guin's  hydrometer  give  the  fpecific  gravity  of  proof 
fpirits  about  922,  at  ^^,  equivalent  to  920,  at  60.  The 
former,  016,  correfponds  to  a  mixture  of  100  jjarts  of  fpirit 
-with  62  Dv  meafure,  or  75  by  weigh;  of  water ;  and  the  lat- 
ter, 920,  to  a  mixture  of  ico  parts  of  fpirit,  and  66  by  mea- 

rctours  a  la  mcthode  de  Fahrenheit :  j'ai  vu  dtpiiis,  qu"elie  avoir  etc  mile 
en  uf^ige  parM.  BnlFon.  Jentcnds  par  cette  rrcthode  celie  de  J'arcoint- 
Tit  iKiiUi  par  Fahitiiht't.  tt  fuivi  par  Clarke  tt  DtCak^iiliers."  He  afier- 
w^rds  dcrcribc?  tlic  inftnimcnt,  and  condtmns  it  for  its  c:>mphcatio-  s, 
and  being  improperly  graduuted  ;  from  thi.^  ic  would  appear  thut  tliis  ii  - 
ftiumctit  was  invented  by  tdfirciiheit,  and  not  by  Clarice,     '  • 
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fnre,  or  80  bv  weight  of  water.  The  difference  is  confidera- 
ble,  but  the  firft  is  undoubtedlv  molt  conformable  to  the 
exifting  a6ls  of  parliament:  if,  therefore,  it  be  thouglit  right 
to  prefcrve  the  term  proof  fp'irit  in  our  excife  law?,  it  mav  be 
nnderdood  to  ineau  fpirit  whofe  fpecific  gravity  is  936,  and 
which  is  comnofcd  of  ico  parts  of  recitined  fpirit  at  825,  nnd 
62  parts  of  water,  by  mcafure,  or  75  by  weight ;  the  whole 
at  60  degiecs  of  heat/' 

From  ihis  extract  it  appear^  there  are  no  lefs  than  three 
imperfeolions  in  this  manner  of  defining  proof  fpirits.  Firft, 
the  ipirit  defined  is  not  proof,  but  another  fpirit,  one  to  i1x, 
or  one  in  feven,  under  proof,  requiring  a  fubfequent  procefs 
to  make  proof:  fecondly,  the  difficuhy  of  procuring  an  exail 
gallon  meafure. 

The  late  ingenious  Mr.  Ramfden,  in  a  publication  on  this 
fubje^t,  printed  in  1792,  fpeaking  of  the  ftandard  of  proof, 
lays  :  "  K vdromeler-makers  differ  on  this  point  7 .'-  per  cent. ; 
and  government,  to  avoid  difputes,  have  been  under  the  i^ie- 
ceffity  of  paffing  an  a6l  to  conititute  Clarke's  hydrometer  (for 
a  (hort  time)  the  only  legal  one,  thougli  it  is,  in  all  proba- 
bility, as  vague  as  any  of  the  others,  particularly  iti  ipirits 
confidcrably  higher  than  proof.  An  obftacle  to  aicertaining 
this  term  (fays  he)  arills  from  the  difficulty  of  obtaining  ^77;r- 
ticaUy  the  exacl  capacity  of  our  gallon  meafure  :  it  is,  in- 
deed, ftated  to  contain  '231  cubic  inches;  yet.  notwilliftand- 
ing  the  great  pains  taken  by  a  committee  of  the  houfe  of 
commons,  about  the  year  1758,  for  that  purpofe,  aliifted  by 
leveral  ingenious  mechanics,  this  point  was  left  imdeler- 
mined.  The  method  they  iifcd  was  making  hollow  cubes 
of  different  dimenfions,  from  one  inch  upwards,  which  were 
executed  with  great  care  bv  the  late  Mr.  J.  Bird,  and  are  now 
in  the  repofitory  of  the  houfe  of  commons  :  but  whoever  con- 
fiders  the  difiiculty  of  making  an  exa£l  cube,  and  that  of 
afcertaining  th.e  inlide  calibre  with  preciiioii,  muft  be  fenfiljJe 
that  no  great  reliance  can  be  had  oii  the  exactnefs  of  a  gallon 
meafure  obtained  by  this  method." 

Thirdlv,that  no  temperature  being  mentioned,- the  firength 
is  doubtful ;  and  though  (ir  Charles,  in  tliis  part  of  his  He- 
port  (which  has  not,  I  believe,  been  contradjcled),  fays  the 
trade  confiders  the  temperature  to  be  55,  and  that  proof  fpirit 
fhould  be  as  he  ftates,  by  the  unerring  teii  of  the  fpecific 
gravity  916,  at  60,  (and  which  would  be  918,  at  55;)  yet 
the  Ipecitlc  gravity  of  proof  fpirit,  by  Clarke's  hydrometer, 
is  924,  at  55  of  temperature. 

From  this  it  appears,  that  even  Quin's  aiid  Dicas's  ftand- 
ards  of  proof  are  erroneous  to  an  extent  of  three  per  cent.; 

and 


15^  Oft  tie  Hydrometer. 

and  that  Chrke's  is  nearly  four  and  a  li.ilf  different  from  the 
ftrenglh  preiciibed  by  the  ftatiite  :  this  is  fuppoiing  the  tem- 
perature to  be  what  fir  Charles  lays  it  is  confidered  by  the 
trade. 

In  Ireland  the  ftandard  of  proof  Is  ftiir  more  uncertain,  no 
definition  of  it  whatever  appearing  on  the  ftaiutej  but  refting 
folclv  on  the  prafticc  which  prevailed  in  England  prior  to  the 
jid  of  his  prefcnt  niajefly,  viz.  mixing  water  with  an  equal  por- 
tion of  rectjlied  Ipirit?  of  wine,  as  it  is  called,  no  fpecific  gra- 
vity of  the  fpirit  mentioned,  and  the  fpirit,  called  reclified  fpirit 
of  wine,  diflcring  materially  in  point  of  (Ivength  :  neither  has 
the  temperature  been  attended  to,  the  hydrometer  there  hav- 
ing no  thermometer  attached  to  it.:  the  ftandard  of  proof  has 
confequentiv  become  juft:  what  the  maker  of  the  Irifh  hy- 
drometer pleafed  :  the  generally  received  opinion,  however, 
fuppofes  it  to  be  nine  per  cent,  over  Englifti  hydrometer 
proof. 

Two  material  imperfe6llons  appear  in  Clarke's  hydrometer, 
cxclufive  of  its  complexity  ;  namely,  ihat  neither  variations 
of  temperature,  nor  the  gradations  of  ftrengths,  have  been 
fufficiently  attended  to:  with  refpeft  to  the  former  of  thefe, 
the  fame  weather- Vv-eight  (as  it  is  called  by  the  trade)  is  ufed, 
though  the  temperature  fliould  vary  four  or  five  degrees. 

The  inventor,  forefeeing  that  this  was  liable  to  weighty 
objeftions,  conceives  he  has  guarded  againft  it  by  the  direc- 
tion he  gives  in  a  N.  B.:  but  this  N.  B.,  fo  far  irom  remov- 
ing doubts,  only  ferves  to  increafe  them  ;  the  words  about 
and  near  leaving  room  U^x  much  to  be  guefled  at,  and  much 
more  to  be  apprehended,  where  the  important  points  it  al- 
ludes to  are  fo  loofely  and  indiftinftly  defined. 

ISIay  I  be  permitted  in  this  place  to  explain  the  confe- 
quenccs  of  this  mode  of  including  four  or  i'w^  decrees  of  tem- 
perature to  be  indicated  by  the  iame  \Veight,  by  Irating  a  cafe 
that  has  frequently  occurred  ? — A  merchant  in  Ireland  fliips 
for  London  a  quantity  of  fpirit,  and  previous  to  its  fhip- 
ment  examines  the  ftrength  by  Clarke's  hydrometer:  he 
adjufts  the  ftrength  to  be  fomewhat  Icfs  than  jo  per  cent, 
(fuppofc  g'. )  over  hydrometer  proof,  the  ftrength  allowed  to 
be  importable  without  an  augmentation  duty  :  this  fpirit  is 
per  fpecific  gravity  910,  temperature  55.  Suppole  it  to  be  ar- 
rived in  Loiidon,  but  the  temjicrature  is  then  60;  notwith- 
ftanding  this  increafe  of  temperature  (of  ^5  degrees)  the  fame 
vveaiVicr-weiiiht  continues  to  be  ufed  in  trying  the  ftrength  in 
England  which  was  applied  in  Ireland  :  by  this  increale  of 
temptrature,  the  fpecific  gravity  being  diminiftied  to  907 'ths, 
when  it  comes  to  be  proved  in  Loudon^  by  the  fame  hydro- 
.  • ,  ineier;^ 


On  fie  Hjdromeier.  l^f 

Ineter,  it  then  appears  to  be  full  one  and  a  half  per  cent, 
fironger  than  when  it  was  Ihipped,  and  will  now  be  found  to 
be  11  per  cent,  over  proof.  Should  this  fpirit  be  a  foreign 
one,  viz.  brandy  or  geneva,  it  niull  pay  the  entire  augment- 
ation duty  of  II  per  cent.;  whereas,  if  the  tcmpe  ature  was 
futHciently  difcriminaled,  it  fhould  have  paid  no  augmenta- 
tion duty  whatever. 

That  this  cafe  is  not  merely  a  fuppofition,  is,  I  believe, 
well  knov.n  to  feveral  refpei^lable  merchants  in  London,  to 
whom  confignments  of  foreign  fpirits  have  been  made  from 
Ireland,  and  who,  in  feveral  inftances,  have  been  obliged  to 
pay  this  augmentation  duty  of  ii  per  cent.  Here,  therefore, 
the  iuftrument  proves  its  own  errors;  nor  can  additional 
weights  remedy  it. 

The  principle  on  which  it  is  conRructed  fuppofes  that  the 
ratio  of  expaniion  by  jieat  is  the  fame  in  ftrong  as  in  weak 
fpirits ;  the  fame  weight  for  temperature  is  therefore  applied 
to  both  :  this  is  totally  erroneous,  and  is  demonftrable  thus : 

Suppofe  a  weak  fpirit  to  be  tried,  the  fpecific  gravity  of 
which,  at  the  temperature  of  35,  is  960-48,  let  the  tempe- 
rature be  increafed  to  70,  the  fpecific  gravity  will  be  948'i3  5 
the  diminution,  ccnfequentlv,  is  12*35. 

Suppofe  next,  the  fpirit  under  trial  to  be  a  ftrong  one,  and 
is  per  fpecific  gravity  at  35,  843*49;  increafe  the  tempera- 
ture, as  in  the  firft,  to  70,  the  fpecific  gravity  will  be  only 
827*01 :  diminution  in  this  fpirit  16*48;  difference  in  the  ratio 
of  expanfion  4*13  ;  this  difference  making  fall  three  per  cent, 
by  the  hydrometer,  and  thus  demonftrating  a  radical  defect 
in  the  iuitrunient  which  carinot  le  cured  hy  udd'iiional  -vjetghts. 

The  fpirituous  liquors  of  commerce  being  mixtures  of  pure 
fpirit  and  water,  and  the  value  of  this,  and  the  duty  to  be 
paid  on  it,  depending  on  the  quantities  of  the  former  which 
are  contained  in  the  mixture,  it  becomes  neceiTary  to  afcertain 
the  proportion  in  which  it  enters  into  every  fuch  mixture. 

The  eafiett  and  moft  expeditious  mode  of  afcertaining  this 
is  by  an  hydrometer,  which  acts  on  the  following  well-known 
principles  of  hydroflatics. 

A  folid  body  defcends  in  a  liquid,  becaufe  it  is  heavier  than 
an  equal  bulk  of  the  liquid  :  and  it  defcends  with  a  force  or 
weight  equal  to  the  excefs  of  its  own  weight,  over  the  weio-ht 
of  an  equal  bulk  of  the  liquid;  or,  if  it  be  lighter  than  an 
equal  bulk  of  the  liquid,  it  aicends  with  a  force  propositioned 
to  the  difference  of  weights;  but  if  it  be  of  the  fame-weight 
as  an  equal  bulk  of  the  liquid,  it  will  remain  where  it  is 
placed. 

Hence 
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Plt-nce  it  h  evident  that  everv  variation  of  gravity  in  the 
liquid  will  affect  the  indication  on  the  hydrometer. 

This  gravity  is  known  by  tlie  icvm  fpcc'i fie  yraviiy  ;  and  as 
llie  fpccifjc  gravity  ol"  liquids  is  not  abfoUue,  but  relative,  thia 
can  only  be  determined  by  comparifon  :  the  firft  operation, 
therefore,  confiils  in  getting  one  whofe  abfolute  weight  is 
known,  in  order  to  fcrve  as  a  fixed  point,  and  to  determine, 
in  its  turn,  a  comparifun  of  the  denfuy  of  the  liquid.  Pure 
water  having  aKvavs  been  confidercd  the  bed  Standard  for  this 
purpofe,  the  term  Ipecific  gravity  is  moft  readily  defined,  by- 
faying,  that  it  is  as  the  weight  of  the  liquid  is  cosiparatively 
with  pure  water:  for  inftancc,  if  a  phial,  which  holds  pre- 
cifely  1000  grains  of  water,  holds  only  923  grains  of  a  fpi- 
rituous  liquor,  the  fpccilic  gravity  of  this  fpirit  is  faid  to  be 
922. 

But  as  fpirits  expand  bv  heat,  and  contract  by  cold,  this 
fpecillc  gravity  varies  according  to  the  degree  of  the  heat  of 
the  liquor,  which  is  called  its  temperature:  therefore  ills 
ueccUary  firll  to  afcertain  what  that  may  be,  and  it  is  done 
very  accuratelv  by  the  thermometer.  And  in  the  experi- 
ment mentioned,  fuppofingthe  temperature  to  have  been  55, 
if  the  fpirit  be  heated  to  70,  the  fpecific  gravity  will  be  di- 
jniniHied  to  91.5'-;  and,  if  afterwards  it  be  cooled  down  to 
35  degrees  of  temperature,  it  will  be  found  to  have  incrcafcd 
10  930^ 

This  is  a  ver\'  convenient  manner  of  trying  and  exprefiing 
what  the  fpecific  gravity  of  the  liquor  may  be ;  and  as  I  ihall 
hereafter  have  occafion  to  ufe  the  term  frequently,  I  hope  I 
iliall  be  excufcd  for  expJaining  it  in  this  place. 

All  the  variations  of  the  fpecific  gravity  of  fpirituous  liquors, 
and  the  caufes  of  them,  may  be  comprifed  under  the  follow- 
ing heads,  viz. 

ift,  Thofe  arifing  from  heat  and  cold  :  edly,  A  difference 
in  the  proportions  of  the  fpirit  and  water :  and,  3dly,  The 
effects  of  penetration  (or,  as  it  is  called,  concentration), 
which  takes  place  on  the  mixture;  all  of  which,  being  fo 
clearly  defined  by  fir  Charles  Blagden,  in  lirs  Report  on  this 
fubject,  in  the  fecond  part  of  the  both  volume  of  the  Tranf- 
a(?lions  of  the  Royal  Society,  1  fliall  beg  leave  to  give  it  in 
his  words,  and  lament  that  the  propoled  limits  of  this  work 
will  not  pemiit  me  to  give  the  entire  Report,  every  paragraph 
of  which  I  conceive  to  be  important,  and  demonitrates  the 
difficulties  wiih  which  this  fubjedt  is  enveloped,  and  very 
clearly  points  out  the  way  to  remove  them. 

"  Though   (i'ays  fir  Charles)   various  indications  of  i\\t 

ftrcngths 
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ftrengths  of  fpirltuous  liquors  have  been  devifed,  applicable 
ill  a  grofs  manner  to  a  general  ufe,  it  is  well  known  that  no 
method  admits  of  real  accuracy  but  that  of  the  fpecitic  gra- 
vity. The  weights  of  an  equal  bulk  of  water  and  pure  fpirit 
differ  from  one  another  by  at  leaft  a  fixth  part  of  the  weight 
of  the  former ;  whence  it  is  obvious,  that  when  thofe  two 
fluids  are  mixed  fooeth'er,  the  compound  muft  have  fome 
intcrmediaie  fpecillc  gravity,  approaching  nearer  lo  that  of 
water  or  pure  fpirit,  as  the  foriTier  or  the  latter  is  the  more 
predominant  in2;redient.' 

"  W'ere  it  not  for  a  certain  effect  attending  the  mixture 
of  water  and  ipirit,  which  has  beea  called  their  mutual  pe- 
neiraiion,  the  fpecific  gravity  of  thefe  compofitions,  in  a 
given  degree  of  lieat,  would  be  fimply  in  the  arithmetical 
proportions  of  the  ((uantity  of  each  of  the  iiuids  entering  into 
them. 

"  But  whenever  different  fubftances,  which  have  a  ftrong 
tendency  to  unite  together,  are  mixed,  the  refulting  compound 
is  found  to  occupy  Icfs  fpace  than  ihe  fubltances  forming  it 
held  in  their  feparate  (late;  wherefore  the  fpecinc  gravity  of 
fuch  compounds  is  always  greater  than  would  be  given  by  a 
fimple  calculation  from  the  volume  of  their  ingredients. 
Though  it  be  a  general  fact,  that  fuch  a  decreafe  of  bulk 
t.\kes  -places  on  the  mixture  of  fubdances  which  have  a  che- 
mical aitraClion  for  each  other;  yet  the  quantity  of  this  di- 
minution is  diflbrcnt  in  them  allj  and,  under  our  prefent  ig- 
norance of  the  intimate  compofition  of  bodies,  can  be  deter- 
mined by  experiment  only.  To  afcertain,  therefore,  the 
quantity  and  law  of  the  condenfation  refulting  from  this 
mutual  penetration  of  water  and  fpirit,  was  the  firit  object 
to  which  the  following  exjieriments  were  dire6ted. 

"  All  bodies,  in  general,  expand  hv  heat.:  but  the  quan- 
tity of  this  expanfion,  as  well  as  the  law  of  its  progreffion, 
are  probablv  not  the  fame  in  any  two  fubftances.  In  water 
and  fpirit  they  are  remarkably  different.  The  whole  expan- 
fion of  pure  fpirit,  from  30^  to  ico''  of  Fahrenheit's  thermo- 
meter, is  not  lefs  thaii  i-25th  of  its  whole  bulk  at  30°; 
whereas  that  of  water,  in  the  fame  interval,  is  only  i-i45th 
of  its  bulk.  The  laws  of  their  expanuon  are  ftill  more  dif- 
ferent than  the  quantities.  If  the  expanfion  of  quickliiver 
be,  as  ufual,  taken  from  the  ftandard  (our  thermometers 
being  conftrucled  with  that  fluid),  the  expanfion  of  fpirit 
is,  indeed,  progreflively  increafing  with  refpedl  to  that  ftand- 
ard, but  not  much  fo  within  the  above-mentioned  interval  j 
vvhiift  water  kept  from  freezing  to  30  ,  which  may  eafily  be 
tione,  will  abfoJutely  contract  as  it  is  heated,  for  ten  or  more 

degrees. 
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degrees,  .that  is,  to  40"  rtr  42'  of  the  thermometer,  and  U-llt 
then  begin  to  expand  a<:  its  heat  is  augmented,  at  firft  flowlv^ 
and  afterwards  graduallv  more  rni)icllv,  fo  as  to  ubferve  upon 
the  whole  a  very  increafing:  progrellion. 

"  Now  mixtures  of  thefe  two  fubftances  will,  as  may  be 
fuppofed,  approach  to  the  Icfs  or  the  greater  of  thofe  progref- 
iious,  according  as  they  arc  compounded  of  more  lj)irit  or 
more  water;  whilll  their  total  expanfion  will  be  greater  ac- 
cording as  more  fpirit  enters  into  their  compofuion  :  but  the 
exacl  quantity  of  the  expanfion,  as  well  as  the  law  of  the  pro^ 
greflion,  in  all  of  them,  can  be  determined  only  by  trials, 
Thefe  were  therefore  the  two  other  principal  objedls  to  be 
afcertained  by  experiment."  Sir  Charles  then  proceeds  to 
defcribe  thofe  various  experiments,  and  which  are  too  long 
to  admit  an  infertion  of  them  here ;  but  from  apcrufid  it  will 
be  perceived  they  were  conduftcd  with  a  degree  of  patient 
intjuiry,  minutenefs  of  attention,  and  accuracy  of  inveftiga- 
tion,  leldom  to  be  met  with,  and  which,  \viih  the  calcula- 
tions grounded  on  them  by  Mr.  Gilpin,  clerk  of  the  focicly, 
and  publiihcd  in  the  Tranfaftions  for  1794,  have  removed 
thofe  obfcurities  with  which  the  fubje6l  had  heretofore  been 
enveloped. 

Tliefe  celebrated  experiments,  and  the  table  deduced  from 
them,  have  been  niinutelv  examined  bv  feveral  of  the  abkTt 
philofophers  in  Franee  and  various  other  parts  of  the  conti- 
nent, and  thcv  are  allowed  to  be  what  Mr.  Nicholfon  (who 
has  alfo  minutely  examined  them),  in  his  Chemical  Dic- 
tionary, fiiys,  may  be  confidered  as  fundamental  refults;  and 
it  is  fomeuhat  remarkable  that,  fince  their  publication  in 
1/94,  no  perfon  has  hitherto  availed  hinifelf  of  the  important 
■iuformaiion  thev  contain,  as  a  foundation  for  puttmg  a  pe- 
riod to  thofe  irregularities  and  uncertainties  which  have  been 
fo  long  and  fo  univerfiUv  complained  of. 

That  hydrometers  Ihould  be  complicated  in  their  ftruc- 
tures,  and  erroneous  in  their  indications,  previous  to  this 
period,  is  not  to  be  wondered  at. 

The  fiK'cific  gravity  of  the  fpirit,  which  is  the  foundation 
of  the  hydroiTieier  indication,  was  but  little  attended  to;  and 
thofe  variations  which  take  place  in  the  fpecific  gravity', 
throtigh  the  feveral  caufes  "above  mentioned,  having  never  be- 
fore that  period  been  precifcly  afcertained,  hydrometers,  in- 
liead  of  being  graduatexl  bv  this  unerring  teft,  have  been  gra- 
duated by  comparifon  with  another  inflrumcnt,  called  a 
.ftandard,  but  no  means  have  been  pointed  out  to  prove  that 
this  Itandarcl  was  correct. 

Theie  tables  qf  Mr.  Gilpin,  however,  furniih  fuch  elemen- 
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tftrv  Information  as  has  enabled  me,  bv  the  addition  of  four 
coUimns,  to  remove  all  doubts  and  uncertainties  on  the  fub- 
je«5l,  by  demori  It  rating,  from  the  fpecitic  gravity  of  the  fpi- 
rituous'liquor,  what  the  hydrometer  indications  lliould  be 
of  every  gradation  of  (trength. 

In  the  Report,  which  accompanies  thefe  tables,  fir  Charles 
Blagden  makes  an  obfervation  which  firft  fuggefted  to  me  the 
utilitv  of  thefe  additional  columns. 

*'  it  may  very  probably  be  thouglit  right  (fays  he),  for  the 
future  ufe  of  the  revenue,  to  compute  another  fet  of  tables, 
in  which  the  degrees  of  heat  ftanding  at  the  head  of  each 
table,  the  firll  column  of  it  fliall  be  even  numbers  of  fpecific 
gravity.  This  would  be  proper  tor  looking  out  a.t  once  the 
quantities  of  fpirit  and  water  in  a  mixture  from  its  heat  and 
fpecific  gravity." 

Sir  Charlc-:,  bv  this  obfervation,  alludes  not  to  the  means 
of  obtainino"  the  hvdrometer  indication,  but  to  an  opinion  he 
had  oiven  in  his  firll  Report,  in  1790,  that  the  fimpleft  and  the 
moft  equitable  wav  of  levving  the  duty  on  fpirituous  liquors 
would  be  to  confider  pure  f[:)irit  as  the  true  and  only  excife- 
able  matter,  inftead  of  the  relation  to  the  ftandard  of  proof, 
and  for  calculating  which  one  column  of  the  table  is  a  deci- 
mal multiplier,  to  afcertain  the  proportion  of  this  in  any  given 
quantity  of  a  fpirituous  liq\ior;  an  idea  which  certainly  is  in- 
genious, and,  at  firll  view,  appears  to  have  the  recommenda- 
tion of  fimplicity  :  but  as  every  difcrimination  of  itreno;tli 
would  require  an  operation  of  figures,  fractions  would  un- 
avoidably occur,  from  which,  and  the  delay  and  danger  of 
errors  in  thefe  operations,  this  mode,  I  conceived,  had  been 
confidered  practically  inconvenient,  and  therefore  was  not 
adopted. 

The  relation  to  the  ftandard  of  proof  having  been  long  re- 
cognized by  the  ditt'erent  ftatutes,  and  in  commerce,  I  thoueht 
it  probable  it  would  not  be  laid  afide ;  nor  was  it,  as  I  con- 
ceived, ncceilary  to  do  fo  when  a  means  prefented  itfelf  of 
rendering  this  relation  to  proof  equallv  correct  as  that  which 
he  pointed  out :  and  the  ne\\^  fet  of  tables,  which  at  firft  I. 
apprehended  he  was  about  to  defcribe  as  ufeful  for  the  reve- 
nue, were  thofe  which  would  deduce  the  hydrometer  indica- 
tion (jf  itrength  from  the  fpecific  gravity  of  the  fpirit  at  a 
given  temperature.  A  table  for  this  purpofe  would,  I  con- 
ceived, be  importantlv  ufeful  on  feveral  accounts :  ift,  it 
would  afi'ord  a  mode  of  graduating  an  hydrometer  on  a  cer- 
tain principle;  and,  'idlv,  that  as  it  furnifhed  a  ftandard  for 
every  gradation  of  ftrength,  errors  could  be  difcovered  in  thofe 
inltruments  that  have  been  graduated  by  the  delufive  mode  of 
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comparifon,  many  of  whofe  difcriminations  of  ftrength  being, 
as  I  had  reafon  to  believe,  merely  conjertural. 

Before  I  proceed  to  explain  Mr.  Gilpin's  tables,  and  the 
columns  added  to  them,  it  bcoomes  neccflary  to  define  what 
is  meant  by  the  [cvin  pure  fpirit,  and  to  inquire  whether  the 
fpirit  which  fir  Charles  dcfcribes  can  with  propriety  be  called 
fuch . 

"  The  firft  (lep  (fays  he,  In  the  Report  made  on  this  fub- 
je6t  in  1790)  towards  a  rifrht  performance  of  the  experiments, 
was  to  procure  the  two  fin)(lances  with  which  they  were  to 
be  made,  as  pure  as  poflible.  Diftillcd  water  is  in  all  cafes 
fo  nearly  alike,  that  no  difflcultv  occurred  with  regard  to  it ; 
but  the  fpecific  gravity  of  pure  fpirit,  or  alcohol,  has  been 
given  fo  very  differently  by  the  autliors  who  have  treated  of 
it,  that  a  particular  fet  of  experiments  appeared  neceflary  for 
determining  to  what  degree  of  ftrength  rcftified  fpirit  could 
conveniently  be  brought.  The  pcrfon  engaged  to  make  thefe 
experiments  was  Dr.  Dollfufs,  an  ingenious  Swifs  gentleman, 
then  in  London,  who  had  diftinguifhed  himfelf  bv  feveral 
publications  on  chemical  fubjcfts.  Dr.  Dollfufs,  having  been 
furniflied  by  government  with  fpirit  for  the  purpofe,  reftified 
it,  by  repeated  and  flow  diftillations,  till  its  fpecific  gravity 
became  flationary  in  this  manner  of  operating:  he  then 
added  dry  cauftic  alkali  to  it,  let  it  ftand  for  a  few  days, 
poured  off  the  liquor,  and  diftillcd  it  with  a  fmall  addition  of 
burnt  alum,  placing  the  receiver  in  ice.  By  this  method  he 
obtained  a  fpirit  whofe  fpecific  gravity  was  8188,  at  60  of 
heat.  Perceiving,  however,  that  he  could  not  conveniently 
get  the  quantity  of  fpirit  he  wanted  lighter  than  82^27,  at 
60,  he  fixed  upon  that  flrcngth  as  a  ftandard. 

Several  highly  refpn5lable  authorities  might  be  produced 
to  prove  this  fpecific  gravity  to  be  a  proper  ftandard  for  purf 
Jpirlt, 

[To  be  continued.] 


XXVT.  A  fiort  Account  of  the  Mammoth.     By  Mr.  Rem- 
brandt Peale  *. 

JL  HE  mammoth  is  fo  called  from  the  Rufllan  name,  fup- 
pofed  to  have  been  derived  from  the  Hebrew  Behemoth^ 
Job,  chap.  xl.  It  is  properly  continued,  both  words  being 
exprefiive  of  a  large  and  extraordinary  animal. 

For  a  number  of  years  pall  many  large  and  extraordinary 

*  Comiv.unicatcJ  by  the  Author. 
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Ibones  and  teeth  have  been  difcovered  both  in  Siberia  and 
America,  which  at  firft  were  generally  attributed  to  the  ele- 
phant *,  except  fome  very  large  teeth  of  the  carnivorous  kind 
totally  different  from  thofe  of  any  animal  known. 

In  Siberia  they  were  attributed  to  the  mammoth,  whofe 
fabulous  exiftence  they  fuppofed  to  be  under  ground,  and  of 
which  Ilbrand  Ides  pretends  to  give  a  defcription.  In  North 
America  thefe  large  bones  and  carnivorous  grinders  have 
been  found  in  great  abundance  on  the  Ohio  and  its  tributary 
ftreams,  wafhed  from  their  banks,  or  difcovered  by  digging 
in  fait  moraffes  in  the  neighbourhood  of  Cincinatti;  v/here 
they  are  found  intermixed  with  the  bones  of  buffaloes  and 
deer,  which  a  tradition  of  the  Indians  ftates  to  have  been  de- 
ftroyed  by  a  lierd  of  thefe  animals  which  came  upon  them 
from  the  north.  This  event  happened,  the  Indians  believe,  as  a 
punidiment  for  their  fins ;  but  they  f^iy  the  good  fpirit  at  length 
interpofed  to  fave  them,  and,  feating  himfelf  on  a  neighbour- 
ing rock,  where  they  iliow  you  the  print  of  his  i'eai  and  of 
one  foot,  hurled  his  thunderbolts  among  them.  All  were 
killed  except  one  male,  who,  preienting  his  forehead  to  the 
fhafts,  (hook  them  off,  until,  at  length  wounded,  he  fprung 
over  the  Wabafli,  thelllenois,  and  the  Great  Lake,  where  he 
ftill  lives. 

Thefe  bones  were  forwarded  with  o-reat  eagernefs  to  all 
parts  of  Europe,  and  depofited  in  mufeums,  where  they  at- 
tracted the  curiofitv  of  all  naturalifts,  whofe  conjectures  and 
theories  on  them  were  very  various,  until  Dr.  Hunter,  by  a 
more  accurate  comparifon  between  them  and  the  bones  of 
other  animals,  determined  that  they  muil  have  belonged  to  a 
large  non-defcript  animal  of  the  carnivorous  kind,  fomewhat 
refembling  the  hippopotamus  and  the  elephant,  yet  eflcntially 
ditTcrent  from  both. 

The  fubjccl  is  now  completely  elucidated.  Not  long  (inqe 
fome  farmers  in  tlie  State  of  New  York,  in  America,  digging 
marlc  from  their  moralles  in  the  neighbonrhod  of  New- 
Windfor,  accidentally  difcovered  feveral  of  theie  bones,  which 
were  preferved  by  phvficians  in  the  neighbourhood.  In  the  au- 
tumn of  i8oi,  my  father  Charles  W.  Pcale  and  myfelf,  having 
obtained  pofleiiion  of  thefe  bones,  perfcvcred  for  nearly  three 
months,  at  the  expcnfeof  much  time,  labour,  and  money,  in 
a  fearch  for  the  remainder  of  the  animal ;  and  were  fortu- 

*  Naturalifts  were  led  to  this  idea  in  coniequeiice  of  finding,  in  a  few 
inftances  in  America,  but  frequently  in  Siberia,  fome  lai'ge  graminivorous 
teeth,  which  probably  belonged  to  an  animal  of  the  elephant  kind,  thougii 
certaiftiy  of  different  fpecies  from  any  known  :  thefe  teeth  are  remai  kable  fop. 
fize,_anJ  ia  the  number  of  lamellsted  veins  of  enamel  v,-hich  pervade  them. 
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nate  cnr)n«j.li  to  obtain  two  fkeletons,  found  in  two  diftlnct 
fituations,  and  unmixed  with  bones  of  anv  other  individual 
wlialevcr:  one  of  thefc  is  prefcrved  in  the  Niufeuni  at  Phila- 
delphia, and  the  other  is  now  exhibiiin'j;  in  the  Old  Aeadeniy- 
roam,  Pali-Mall,  previoufiv  to  its  being  taken  to  I'aris. 

The  fkelcton  of  the  niannnoih  bears  fonie  general  rcfeni- 
blanee  to  that  of  the  elephant,  vet  on  e.\aiiiinaii(ni  even  the 
general  figure  is  found  to  be  eonfiderably  diflcrent ;  prinei- 
j)ally  in  the  efiet^  of  the  tulks,  ("tructure  of  the  head,  prouii- 
iienee  and  i^ointedncis  of  the  back  over  the  flioulders,  its 
great  defcent  thence  to  the  hips,  together  with  the  compara- 
tive fmalhiefs  of  the  bodv  and  the  neccfl'arilv  detached  etfecl 
of  the  hind-letrs — proofs  of  greater  activity  than  in  the  ele- 
phant. On  a  clofer  examination,  the  characteriltic  i'eatures 
are  greatly  multiplied  ;  and  with  rtfpeJl  to  the  hind-legs,  the 
idea  of  activity  is  conllrnied  from  the  Itrncture  of  the  thigh- 
bones, which  are  extremely  broad  and  flat,  and  well  adapted 
for  great  exertions  of  ftrength,  beyond  that  of  the  elephant, 
whofe  thigh-bones  are  not  flat,  but  round.  This  effedt  of 
ftrength  likewife  prevails  in  the  ribs,  which  are  of  a  very  un- 
iilual  Itrucfure,  being  bent  edgewife  and  having  their  greateft 
thicknefs  at  top,  graduallv  becoming  fnialler  towards  their 
junclion  with  tlie  cartilage;  whereas  in  the  elephant  they  are 
bent  flalw  ife,  like  thofe  of  the  ox,  and  are  narrow  at  top  and 
broad  at  the  lower  ends.  This  peculiarity  in  the  ribs  of  th.c 
mammoth  is  worthv  of  particular  notice,  not  onlv  on  account 
of  the  unufual  pofition  of  ftrength,  but  becaufe,  from  their 
didance  between  each  other,  they  fliow  the  animal  to  have 
had  confiderable  flexibility  in  its  body;  to  which  the  breadth 
and  proximiiy  in  the  ribs  of  the  elephant,  as  well  as  the  ox, 
are  a  certain  impediment.  Befidcs,  as  I  obferved  Ijcfore,  the 
body  is  comparatively  fnialler,  in  confequence  of  the  fmall 
length  of  the  ribs, 

,-;  The  fpines  of  the  back  over  the  flmuldcrsarc  of  an  unufual 
matTnitude,  which  gives  the  appearance  of  a  hump,  like  the 
bifon.  and  are  calculated  to  give  power  and  motion  to  the 
head.  Thofe  in  the  elephant  are  not  f )  large  over  tlie  flioulders, 
but  much  more  fo  all  the  wav  to  the  facrum  :  conlequently 
liis  b;ick  is  more  arched.  The  proportionate  length  of  the 
procefles  from  the  fpine  of  the  fcapuia  diflers  efl'entially  from 
all  other  animals.  And,  independently  of  any  other  variation 
in  form,  all  the  bones,  of  the  limbs  in  particular,  are  afto- 
nilhingly  thick  and  lirong. 

Wt  now  come  to  the  head,  where  the  mod  llriking  features 
of  this  animal  are  to  be  found  ;  and  fmce  between  the  corre- 
fponding  parts  of  all  animals  there  i»  a  general  analogy,  it  is 
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the  province  of  comparative  anatomv  not  only  to  trace  out 
the  points  of  cliftin6lion,  but,  fince  they  orijiinate  from  cer- 
tain fixed  principles,  in  the  dilcriminatiou  of  variations, 
tt)  confirm  their  propriety  by  an  examination  of  the  princi- 
ples on  which  they  are  founded. 

Althouiih  it  is  lufficientlv  evident  to  thofe  'who  are  accuf- 
tomed  10  this  kind  of  inveftigatron^  from  the  ohfervation  of 
a  ^Qw  facls,  that  thi--  animal  niiift  have  been  carnivorous ;  vet 
to  others  it  is  necellarv  to  introduce  every  proof  and  conciu- 
five  evidence.  JNlanv  perfuns,  from  a  falle  iniprcllion,  be- 
lieve that  teeth  are  determined  to  be  carnivorous  merely  from 
thtir  having  a  rugged  furface  :  with  this  opinion  they  very 
properly  alk,  "  Alay  not  the  vegetable  food  be  of  a  coarfer 
quality?"  It  is  true  that  the  furface  is  rousheft  on  tliofe 
graminivorous  teeth  which  are  enijiloved  in  the  maltication 
ot  the  coarfeil  vctietable  fubitances,  not  onlv  becaufe  fucli 
roughnels  is  requifite,  but  becaufe  the  teeth  are  rendered 
\o  from  the  quality  of  the  food,  the  bony  inierltices  wearing 
down  more  eallly  than  the  ridges  of  enamel,  which  optraie 
as  the  roughnefs  in  a  mill-ilone.  It  is  not  therefore  from 
this  Ipecies  of  roughnef:s  that  we  prefume  on  fo  important  a 
determination:  the  roughnefs  exifting  on  the  furface  of  car- 
nivorous teeth  is  of  another  nature,  much  more  ftrongTy 
marked,  and  far  from  being  rendered  fo  by  ufage  :  the  more 
they  are  ufed,  the  more  even  do  the\  become.  The  to  th  of 
a  graminivorous  animal  is  compofcd  of  alternate  veins  of 
enamel  and  bone,  wiiich  thus  pervade  the  whole  mais;  thole 
of  carnivorous  animals  are  covered  with  a  thell  or  crult  of 
enamel,  which  is  merely  external,  and  exifts  as  weJI  in  the 
cavities  as  on  the  ridaesj  which  is  not  the  cafe  with  other 
teeth.  Tliis  enamel  is  required  in  the  cavities,  becaufe  the 
teeth  interlock  with  each  other,  the  prominences  (inking 
into  the  cavities.  I 

An  uniform  compofition  of  tooth,  as  it  refpeols  the  inter- 
mixture of  enamel  and  bone,  is  obferved  to  prevail  m  thole 
of  the  elephant,  horie,  ox,  See.  principally  differing  from 
each  other  in  lUc  p'gi/re  which  thole  veins  of  enamel  alfume, 
and  by  which  alone  they  may  be  difcriminated  among  theni- 
fi-lves.  On  the  other  hand,  carnivorous  teeth,  inerulicd  u'th 
enamel  as  far  as  the  gums,  \et  vary  in  liie  form  and  number 
•of  their  protuberances,  lo  as  generally  to  delignate  their 
fpeeies  :  vet  among  them  there  is  a  very  proper  oiliinCtion  lo 
he  obierved,  which  is,  that  thofe  carnivorous  animals,  the 
form  of  whofe  teeth  and  the  attachmj^nt  ot  whole  jaws  allow 
them  i\ji  i)(ie  or  grindino;  motion,  are  always  of  the  mixt 
kind.     Alar.,  the   monkey,  hog.    Sec.  are  carniyorous   ani- 
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jnals,  becaufe  their  teeth  are  incrufted  with  enamel,  and  he- 
caufe  they  do  eat  flefh  ;  yet  they  are  adapted  for  other  food, 
by  the  rotatory  motion  of  their  jaws  and  the  form  of  their 
teeth  :  this  rotatory  motion  does  not  exift  in  the  jaws  of  thofe 
animals  which  live  entirely  upon  flefh;  for  thev  are  attached  by 
an  oblong  head  or  procefs  infcried  into  a  tranfverfe  groove,  and 
confequently  have  no  olher  motion  than  up  and  down.     In 
graminivorous  animals  the  under  jaw  is  attached  by  means 
of  a  confiderably  rotmd  head    (condyloid  procefs)  to  a  pro- 
minence or  flat  furface,  fo  that  they  rotate;  and,  to  favour 
this  motion,  the  coronoid  procefs  is  generally  thicker  and  not 
fo  long  as   the  condyloid;  whereas  in  carnivorous  aninaals 
the  coronoid  procefs  is  extremely  flat  and  long,  being  never 
acled  on  except  lengthwife. 

But  it  muft  not  even  be  fuppofcd  that  an  animal  may  be 
of  the  mixt  kind,  unlefs  we  obferve  a  capacity  for  maftica- 
tion ;  without  which  we  muft  declare  it  exclufively  carni- 
vorous. 

Some  objeft  to  the  -carnivorous  nature  of  the  mammoth 
from  its  not  having  cutting  or  canine  teeth.     To  this  it  may 
be  replied,  that  if  we  form  our  rule  of  judgment,  as  to  what 
conftitutes  a  graminivorous  animal,  from  the  conftrui^ion  of 
an  ox's  jaw,  the  eu.-phant  wmild  certainly  be  excluded,  be- 
caufe it  has  not  inciftres  at  leaft  in  the  lower  jaw  :  the  fa6t  is, 
that  all  carnivorous  as  vi'cll  as  graminivorous  animals  differ 
among  themfelves  with  refpeft  to  the  nuniber  and  fituation 
of  their  teeth ;  and  hence  they  afi'orded  to  the  fagacious  and 
celebrated  Linnsus  the  moft  infallible  method  of  clafllifira- 
tion,  which  has  fince  been  adopted,  either  wholly  or  partially, 
by  all   naturalifts.     The  prubofci?  of  the  elephant  anlwers 
the  purpofe  ot  ijicifores  :  he  therefore  requires  no  others  than 
grinders,  which   entirely  fill   his  ja\^  ?  :   hence   he  is  com- 
pletely graminivorous.     And  although  the  mammoth  is  de- 
ficient in  cutting  teeth,  and  has  no  other  canine  teeth  than 
his  enornious    tufks,   the  deficiencies  of  which  may  have 
been  fupplied  by  a  pair  of  large  and  powerful  lips,  indicated 
bv  the  lincommon  fnuofiiy  on  the  front  of  the  lower  jaw; 
yet  I  am  decidedlv  of  opinion,  fince  it  cannot  he  contra- 
•diflcd  by  a  fingle  proof  or  fac'^t,  that  the  mammoth  was  ex- 
clufively carnivorous;   by  which  I  mean,  that  he  made  na 
life  of  vegetable  food,  but  either  lived  entirely  on  flefii  or  flOi; 
and  not  improbably  upon  ihell-fifli,  if,   as  there  are  many 
reafoi.s  tofuppofe,  he  was  of  an  amphibious  nature.  I  there- 
fore only  require  affent  to  thefe  fafts^  i{\,  The  teeth  are  cer- 
tainty of  tlie  carnivorous  kind  :   adly.  They  are  not  of  the 
mixi  kind,  becaufe  they  have  uot  the  leaft  lotiUory  niotion, 
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and  fo  completely  lock  together :  3clly,  Since,  therefore, 
they  are  not  graminivorous,  fince  thev  cannot  be  of  the  mixt 
kind,  from  a  defect  in  motion,  they  mull  be  exclufively  and 
pofitively  carnivorous. 

Independently  of  the  teeth,  the  under  jaw  of  the  mam- 
moth differs  mod  eflentiallv  from  that  of  the  elephant,  which 
in  its  outline  is  femi-circular,  from  the  condyle  to  the  chin ; 
whereas  in  the  mammoth  the  outline  is  diftinftlv  angular, 
and  is  much  greater  in  the  length  than  it  is  in  the  height, 
which  is  the  reverfe  in  the  elephant :  befides  feveral  other 
ilriking  diftinftions  in  both  jaws. 

When  the  fkeleton  was  firll  ereftcd,  I  was  much  at  a  lofs 
how  to  difpofe  of  the  tufks;  their  fockets  fliowed  that  they 
grew  out  forwards,  but  did  not  indicate  whether  they  were 
curved  up  or  down.  I  chofe,  therefore,  firft  to  turn  theni 
upwards,  not  becaufe  thev  produced  the  fame  efftS.  as  ia 
the  elephant,  for  it  is  evident  they  could  not  in  anv  pofition, 
owing  to  two  circumftanccs.  In  the  elephant,  taking  the  level 
of  the  teeth  for  a  horizontal  bafe  line,  the  condyle  of  the  neck 
is  at  right  angles  with  it;  and  the  perpendicular,  one  third 
longer  than  the  bafe  line :  hence  thev  are  ufeful  on  every 
occafion,  the  tufks  themfelves  being  nearly  ftraight,  and 
pointing  downwards  ;  whereas  in  the  mammoth,  taking  the 
level  of  the  teeth  for  a  bafe  line,  the  condyle  of  the  neck  is 
fituated  but  a  few  inches  above  it :  confequently  the  fockets 
for  the  tuilcs  and  the  condyle  of  the  neck  are  in  a  horizontal 
direction  :  this  circumftance,  together  with  the  extraordinary 
curve  of  the  tufks,  would  raife  the  points  in  the  air,  directed 
in  fome  degree  backward  over  the  head,  twelve  feet  from  the 
jrround,  and  never  could  have  been  brought  lower  than  fix  or 
feven  feet  from  it.  I'his  pofition  was  evidently  abfurd  :  I 
therefore  refolved  on  reverfing  them  ;  in  which  pofition,  in 
confequcnce  of  their  twift  or  double  curve,  they  appear  infi- 
nitely more  ferviceable. 

Six  miles  from  the  fpot  where  this  fkeleton  was  difcovered 
we  found  two  entire  tufks,  in  form  exactly  like  thole  in  the 
Ikeleton,  but  very  much  worn  at  the  extremities  (the  point  of 
one  I  have  with  me),  and  worn  in  fo  peculiar  a  manner,  con- 
fidering  their  form,  as  could  not  have  happened  in  an  ele- 
vated pofition;  unlefs  on  the  abfurd  fuppofition,  that  the 
animal  amufed  himlelf  v.ith  wenrino;  and  renderincj  them 
blunt,  by  rubbing  them  againlt  high  and  perpendicular 
rocks :  this  in  a  flate  of  nature  can  never  ,be  fuppofed, 
whatever  habits  may  be  acquired  when  in  a  narrow  confine- 
ment. There  can  be  no  doubt,  then,  of  their  havinjr  been 
ujid  agaiiift  the  ground,  and  not  improbably  in  tearing  up 
,  L4  Ihell- 
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flicll-l'ifli,  if,  as  wc  have  many  reafons  to  fuppofc,  he  was  of 
nn  niiiphibious  nature:  for  this  f|)ccics  of  food  his  teeth  feem 
athiiirably  adapted.  All  animals  of  finiilar  habits  have  finii- 
lar  teeth  :  this  animal  has  teeth  iinjike  any  other  with  whieU 
we  are  acquainted  :  there  is  niueh  reafon,  theiefore,  in  fup- 
pofmg  his  food  to  have  been  different ;  efpeeially  when  we 
coniider  the  thieknefs  of  enamel  wiiich  covers  t^ie  teeth,  the 
peculiar  manner  in  which  they  are  worn,  and  the  fmall 
opening  for  the  throat.  But,  whether  anii)hibious  or  not,  in 
the  inverted  pofition  of  the  tulks  he  could  have  torn  an  ani- 
mal to  pieces  held  beneath  his  foot,  and  could  have  {truck 
down  an  animal  of  common  fize,  without  haxinu- his  iight 
obftrucU'd,  as  it  certainly  would  have  been  in  the  other  poll- 
tion. 

The  tufks  themfelves  arc  compofed  of  two  very  diltinft 
fubftances :  the  internal  bony  or  ivory  part,  which  we  find 
in  the  greatelt  Itate  of  decay ;  and  a  thick,  diltinel  coating, 
doubtlefs  having  undergone  fome  decay,  vet  at  prefent  abfo- 
lutcly  heavier  and  harder  than  the  freHieft  ivorv.  No  part  of 
the  Ikcleton  is  petrilicd,  but  all  in  their  prefent  ftate  of  pre- 
fervation  from  having  been  furrounded  by  a  calcareous  foil, 
compofed  principally  of  decayed  iliclls,  and  covered  with 
water  even  in  the  dried  feafons. 

How  long  iincc  thefe  animals  have  e.xided,  we  fliall  per- 
haps ever  remain  in  ignorance;  as  no  judgment  can  be 
foimcd  from  the  quantity  of  vegetable  foil  which  has  aceu- 
njulated  over  their  l)ones.  Certain  we  are,  tliat  ihey  exided 
in  iireat  abundance,  irom  the  number  of  their  remains 
which  are  found  in  America :  we  are  likewife  fure  that  they 
mull  have  been  deftroyed  by  fome  fudden  and  powerful 
caufe  ;  and  nothing  appears  more  probable  than  one  of  thofe 
deluges  or  fudden  irruptions  ot  the  fea,  which  have  left  their 
traces  in  every  part  of  the  globe,  and  uhich  are  in  amazing 
abundance  on  the  very  fpot  \\  here  thefe  bones  are  found  : 
they  conlitl  of  petrifa6lions  of  lea  produdlions,  fliells,  corals, 
&c.  It  is  extremely  probable  that,  whenever  and  by  what- 
ever means  the  extirpation  of  this  tremendous  race  of  animals 
was  effected,  the  fame  caufe  mull  have  operated  in  the  de- 
liruAion  of  all  thofe  inhabitants  from  whom  we  might  have 
received  fome  fatisfaclory  account  of  them. 

Dimerjions  of  the  Skeleton. 

Ft.     In. 
Tfeifibt  over  the  (lioulders  -  -  -         no 

f)itf7)  over  the  hips  -  -  -90 

Length  from  the  chin  to  the  rump         -  -         15       o 

From 
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iVwin  ilie  point  of  the  tulles  to  the  end  of  the         Kr.     In. 

tail,  foilowing  the  curve  -  -         31     o 

JLenjjth  in  a  iiraight  Une  -  -  -  -ij     o 

Width  of  the  hip.>  and  body  -  -  5     8 

LcnQtli  of  the  under  jaw  -  -  -  210 

AV'eitiht  of  the  fame  -  C-^.^;  pounds 

\\  idth  of  the  head  -  -  -  3     2 

Lcnoth  of  the  thigh-bone         -  -  "37 

JSmalleli;  circumference  of  the  fame  -  -  16 

Length  of  the  tibia  -  -  -  z     o 

Length  of  the  humerus,  or  largo  bone  of  the 

forc-le<r  -  -  -  -  2   10 

Largeft  circumference  of  the  fame  -  -  3     '^\ 

Smallcft  ditto  ditto  -  -  -15 

Length  of  the  radius  -  - .  -  2     5  [- 

Circumference  round  the  elbow  -  -  3     ^ 

Length  of  the  fcapula,  or  flioulder-blade  -  3     ^ 

Leniith  of  the  lonoelt  vertebra,  or  back-bone  2     3 

LonfTCit  rib,  without  cartilage  -  -  4     7 

Length  of  tlie  tirft  rib  -  -  -20 

Ditto  of  the  breaft-bone  -  -  -.to 

Leno-th  of  the  tuflcs,  defences,  or  horns  -  10     7 

Circumference  of  one  tooth  or  grinder  -  i     6\ 

\\  eight  of  the  fame,  4  pounds  10  ounces 
The  whole  ikeleton  weighs  about  1000  pounds. 


XX.VIL  ^lzi'  Tbeorj'  of  the  Confitution  of  mixed  Gifes  elu- 
cidated.    By  J.  Dalton,  Efq.* 


T 


X  an  effav,  publiflied  in  the  Memoirs  of  the  Literarv  and 
Philofophical  Society  of  Manchefter,  vt)l.  v.  part  2,  I  gave  a 
new  theorv  of  the  conflitution  of  mixed  gafes,  and  particu- 
larly of  the  atmofphere,  and  endeavoured  to  illullrate  niv 
meaning  bv  a  plate,  8cc.  Notwithftanding  this,  I  am  in- 
formed by  fome  of  my  chemical  friends  that  thev  do  not 
clearly  underltand  the  hvpothefis  itfelf,  and  confequentlv  are 
not  able  to  judge  of  its  merits  or  defects :  and  a  late  writer 
(Dr.  Thomfon)  in  his  Svitem  of  Chemiftr\-,  vol.  iii.  p.  270, 
fpeaking  ot  the  uniform  did'iilion  of  the  ditferent  gafes  of  the 
atmofphere,  makes  the  following  obfervation  : — '•  Even  Mr. 
Daiton's  ingenious  fuppofition,  that  they  neither  attra(il  nor 
repel  each  other,  would  not  account  for  this  equal  diftribu- 
tion  ;  for,  undoubtedly  on  that  fuppolition  they  would  arrange 

"  Communicattd  by  the  Author. 
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themfelves  according  to  their  fpecific  gravity."  Now,  as  I 
am  perfuadcd  lh;it  no  one  acquainted  with  the  principles  of 
mechanical  philofophy  could  have  written  the  above  if  he 
had  underftood  my  hx'pothcfis,  it  feems  to  call  from  me  a 
further  explanation.  1  propofe  therefore,  ift,  To  ftate,  in  as 
clear  a  point  of  view  as  the  fubjecl  will  admit,  the  principles 
which  I  affiime  :  2d,  To  (liow  that  the  confequences  which  I 
Jiave  deduced  from  them  are  legitimate ;  and,  particularly,  that 
mixed  elafiic  fluids  ought  «o/  to  arrana;c  themfelves  according 
to  their  fpecific  gravity :  and,  3d,  To  demonftrate  that  the 
fuppofition  of  the  gafes  conftiiutincj  the  atmofphere  being 
held  in  a  itate  of  equal  diiTufion  by  chemical  affinity,  is  not 
only  inconfiftent  with  the  phaenomena,  but  is  completely 
abfurd, 

I.   Principles  ajfumed. 

1.  I  take  for  granted,  that  the  particles  of  fimple  [un- 
mixed] elaftic  fluids  repel  one  another  with  forces  inverfely 
as  the  dift:ance  of  their  centres,  the  temperature  being  given. 
This  is  a  mathematical  dcduclion  from  the  allowed  fact,  that 
the  fpace  occupied  by  anv  gas  is  inverfely  as  the  compreflTing 
force.    (See  Newton's  Frlncipla,  b.  ii.  prop.  23.)     The  ab- 

fohite  dillances  of  the  centres  of  fuch  particles  nmft  vary  ac- 
cording to  circumftances,  and  cannot  eafily  be  determined  ; 
their  rtA?/;^^  diflances  in  a  liquid  and  aerial  ftate  fometimes 
may.  Mr.  Watt  has  fliown  that  fteam  of  212%  and  prefl'ure 
28  inches,  is  i8co  times  lighter  than  water;  confequently 
the  diftances  of  the  particles  of  fteam  are  to  the  diftances  of 
the  faid  particles  in  a  liquid  ftate  as  12  to  i,  nearly,  in  that 
particular  cafe.  Vapour  in  the  vacuum  of  an  air-pump,  at 
common  temperature,  will  have  its  particles  about  four  times 
the  diftance,  or  48  to  i . 

2.  I  fuppofe  that  in  mixed  elaftic  fluids  the  heterogeneous 
particles  do  not  repel  one  another  at  all  at  fuch  diflances  as 
thev  repel  thofe  of  their  own  kind ;  but  that  fuch  particles, 
when  brought  into  actual  contact  (to  w^c  the  conmion  lan- 
guage), refilt  each  other  in  all  rcfpctls  like  inelaftic  bodies. 
This  is  the  pcculiaritv  of  the  hvi^oihcfi-,  and  what  appears 
not  to  be  generally  uudcrllood.  If  I  may  exjilain  by  analogy, 
the  moll  ftriking  will  be  found  in  magnelifm.  Two  like 
poles  of  ma2;nets  repel  one  anotlier  with  the  fame  force,  w  iic- 
Iher  anv  other  bodies  intervene  or  not,  and  do  not  affecl  thole 
other  bodies :  in  the  fame  wav  I  conceive  two  particles  of  any 
one  gas  repel  one  another  with  the  fame  force,  whether  par- 
ticles of  other  c^fcs  intervene  or  not,  and  do  not  aflecl  tho'c 
other  particles."  A  magnet  is  amenable  to  the  couiuioa  laws 
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t)f  motion  in  its  collifion  with  other  bodies,  and  when  it  is 
brought  into  feeming  conta6l  with  them ;  fo  is  a  particle  of 
one  gas  when  it  is  brought  into  feeming  contadt  with  a  parti- 
cle of  another  fpecies ;  and  in  this  cafe  the  bodies  may  be 
faid  to  have  a  repullive  power:  but  this  power  is  effentially 
different  from  the  other,  in  that  it  extends  to  no  definite  di- 
Itance.  Further,  conceive  a  very  fine  capillary  tube  placed 
perpendicular  to  the  horizon,  into  which  let  a  number  of 
corrcfpondent  fmall  magnetic  wires,  or  particles,  be  inferted, 
with  their  poles  of  the  fame  denomination  together,  or,  more 
ftrictly,  as  near  as  their  repulfive  power  would  admit,  one  par- 
ticle above  another,  the  air  having  intercourfe  amongft  them. 
Then,  as  the  magnetic  particles  would  not  a6lually  touch  one 
another  by  reafon  of  their  repulfion,  they  would  fceyn  to  be 
fupported  bv  the  intervening  air  ;  whereas  in  reality  they  are 
fupported  and  kept  at  certain  diftances  entirely  by  the  repul- 
fion iiib.ereut  in  themfelves  and  their  own  gravitation:  and 
thus,  I  conceive,  particles  of  gas  fupport  thofe  of  their  own 
kind  above  them,  though,  were  they  vifible,  thev  might  feem. 
to  reft  upon  others  im mediately  under  them  ;  and  the  ground, 
or  lovvefl  folid  or  liquid  furface,  by  fupporting  the  lovveft  par- 
ticle of  each  kind,  has  the  weight  of  the  whole  to  fuftain. 
Thefe  obfervatlons,  totrether  with  a  view  of  the  plate  above 
alluded  to,  muft,  I  think,  be  fufficient  to  fatisfv  any  one 
what  the  hypothelis  is.  And  it  may  be  proper  to  add,  ther^ 
is  fomeihing  much  refembling  polarity  obfervable  in  the  ul- 
timate particles  of  bodies  at  the  inltant  of  tranfition  from  the 
liquid  to  the  folid  ftale :  witnefs  the  congelation  of  water. 

II.   Confequences . 

It  is  plain  from  the  above  account  that  I  conceive  anv  one 
gas  to  be  condituted  of  perhaps  one  part  folid  matter,  and  ojie 
thoufand  or  more  parts  vacuity  or  pore,  if  it  may  be  fo  called  ; 
and  that  into  this  vacuity  we  mav  throw  as  nianv  other  gafc3 
as  we  pleafe  without  materially  dltturbing  the  firft,  provided 
we  do  not  abfolutely  fill  the  vacuity  with  folid  matter  (for  fo 
I  denominate  common  liquids  or  lolids).  Thus,  we  mio;ht 
have  had  a  dozen  gafes  in  our  atmofphere  inftead  of  three  or 
four,  all  in  the  fame  compafs,  and  each  retaining  the  fame 
denfity  it  would  Kiive  had  alone.  The  heavier  gas  has  no 
more  tendency  to  raife  the  lighter  than  a  quantity  of  (liot  has 
to  expel  the  air  from  its  interdices.  If  therefore  Dr.  Thom- 
fon,  or  any  other,  can  fhow  how  one  fluid,  which  is  not  dif- 
plateJ  nor  any  way  a61ed  on  by  another,  fliould  by  its  rs- 
-atiion  caufe  that  other  to  move  into  a  higher  or  lower  Ration, 
then  the  rnaiLiematlcal  world  will  be  obliged  to  reconiider 

their 
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their  doi'^rine  of  fiatics.  Till  then  I  muft  take  the  negative  of 
the  propolition,  and  concliule  that  clallic  fluids  of  the  c^reatcfl 
and  lead  Ipecilic  firavity  imaginable,  on  the  fiippolition  I  hold, 
will  alike  take  the  lowed  and  the  highcCt  Rations,  rcgardlefs 
of  each  other;  or,  in  other  words,  they  will  arrange  themfelves 
in  the  hnne  order  as  if  thrown  into  a  coni|->lete  vaeiiinn.  The 
Jireat  ditliciiltv  refpei-Hino:  the  uniform  dilfufion  of  th.e  cales 
being  removed,  I  think  on  my  hvpolhelis  the  other  jihceno- 
uicna  can  require  no  explanation  to  anv  perfon  eonvciTant  in 
pneumatics.  1  will  take  one  inflanee:  it  mav  be  alked.  How 
does  fulphuret  of  potafli  abrtracl  oxvi^enous  iras  out  of  any 
mixture;  lime  water,  carljonic  acid  gas,  &c.  ixe.  ?  The  an- 
fwcr  is  obvious  :  klxactly  in  the  fame  wav  as  if  the  gas  in 
quellion  was  the  only  one  in  the  veffcl,  and  the  operation 
s;oin<r  on  in  a  ciofc  vcird. 

TIL   Gifts  held  together  hy  chemical  Affinity  ahfurd. 

On  this  head  it  will  be  proper  to  prcmife  certain  facts: 
i(t,  When  two  gales  of  difierent  ipecilic  gravity,  fuch  as 
oxviicnous  and  hydrogenous,  are  put  into  the  fame  vellel  and 
agitated;  then,  after  Itanding  fomc  lime,  iliev  lull  continue 
uniformly  mixed. 

2.  They  occupy  the  fame  fpace  before  and  after  mixture; 
that  is,  one  meafure  of  each  put  togetjier  occupy  /a-o  mea- 
fures,  the  temperature  and  prelfure  being  the,fame»  Mr. 
Daw  feems  to  think  this  principle  not  ftriftlv  true  in  regard 
fo  a  mixture  of  azotic  and  oxvgencuis  gas;  but  the  Ueviaiioi> 
from  it,  if  anv,  is  extremelv  fmall. 

3.  The  compound  is  fubjcot  t(;  ilie  f.Tme  laws  of  rarefaction 
,Tnd  condenfation  as  ihc  limples. 

There  are  but  three  fuppi)fitions  we  can  make  eirentially 
diH'ercnt  refj)e(iling  the  n)utiial  action  of  heterogeneous  par- 
ticles of  iras.  lit,  When  two  gafes  are  uiixed,  their  particles 
niav  reciprocally  repel  one  another,  jull  as  ihev  acl  on  their 
own  kind  in  an  uimiixed  ftate  :  2tl,  I  hev  mav  i)e  neutral,  or 
have  neither  attraction  nor  repidfion  for  ciich  other :  ^d,  They 
.may  have  a  chemical  aliiniiv  or  attratthn  for  each  other. 
Tlie  advocates  for  the  chemical  adhelion  of  gales  will  agree 
\\ilh  me  in  exploding  the  yiV//,  becaufe,  where  nothing  but 
repulfuju  is  manifctt^  we  can  aicribe  no  efltct  to  attraction  : 
the  fecond^  which  is  the  one  I  adopt,  is  obvioullv  inconfilient 
wilh  their  hxpoihelis:  and  a*  for  ilie //'in/,  I  can  concei\c 
no  other  explanation  than  the  following:  ilt,  Two  or  niore 
heterogeneous  partis  les  mav  uniti-,  and  become  a  new  centre 
tor  the  caloric  to  adlierc  to 3  but  in  this  cafe  liic  galc&  are  \\o 
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longer  Iwo  but  cne,  and  oxvgcnous  gas  nnd  hydrogenous  will 
become  a(|ueous  vapour:  this,  thercrorc,  woisld  not  be  a  cale 
of  two  o^dfes  held  toticthcr  by  artinitv.  2.  'l\vo  gafes  mav 
feparately  retain  their  caloric,  and  Itili  be  held  by  chemical 
affinity;  that  is,  there  maybe  an  equilibvium  between  the 
powers  of  attraction  and  repullion  :  but  this  is  evidcntlv  in- 
confiftent  with  the  third  law  of  condeulalion  and  rarefadion, 
obferved  in  inch  compounds. 

M-ncher.cr,  J.  DalTOX. 

Nov.    20.  ,.■... 

X'jte.  I  have  lately  read  a  paper  to  the  Literary  and  Philo- 
fnphical  Society  of  Manchefter,  in  which  I  have  fliown  that 
/  the  quantilv  of  carbonic  acid  gas  found  in  a  given  volume  of 
atmofpheric  air  is  not  more  than  rrVo^b  part  of  the  whole; 
and  that  the  laid  gas  is  held  in  water,  not  by  chemical  affi- 
nitv,  but  merely  by  the  preflure  of  the  gas,  abftradedly  con- 
lidered,  on  the  furface,  forcing  it  into  the  pores'  of  the  water. 


XXV  [II.    Frocecdhigs  of  Learned  Societies. 

ROVAL    SOCIETY    OF   LONDON. 

A  HIS  learned  body  has  recommenced  its  labours  bv  be- 
ftowing  on  count  Rumford  the  firft  medal  awarded  from  the 
fund  provided  by  the  count  himlell  for  diicoveries  on  the 
nature  and  properties  of  heat. 

T\\Q  Copley  medal  has  been  adjudged  to  Dr.  Woolafton. 

On  the  tlrlt  night  of  meeting,  which  \yas  on  the  nth  of 
November,  the  Bakeriair  lecture  was  delivered  by  Dr.  Wool- 
afton.    The  fubjecl:,  horizontal  refraction. 

On  the  J  8th  was  read  a  paper,  by  Mr.  Chenevix,  on  the 
chemical  properties  of  the  humoiu's  of  the  eye;  and  one  by 
Mr.  Smiihf)n  on  calamines  or  ores  of  zinc. 

On  the  23lh.  a  paper,  by  M.  Aldini,  on  the  gal vo- electri- 
city of  hot-blooded  as  well  as  cold-blooded  anmials.  The 
experiments  detailed  in  this  curious  paper  are  iimilar  to  thofe 
of  which  we  gave  an  account  in  our  laft,  and  to  fome  detailed 
in  a  fubfequent  page  of  our  prefent  number. 

FRENCH   NATIONAL    INSTITtTTE. 

Account  of  the  labours  of  the  Clafs  of  the  Mathesnatical 
and  Phyfieal  Sciences  during  the  laft  quarter  of  the  year  jq. 
—The  mathematical  part  by  Lacioix  fecretary. 

ASTRO- 
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ASTRONOMY. 

CaJcuhtlon  of  OlJervaUons  of  tivo  Occul tat  ions  of  the  Spica 
Firgmis  by  the  Moon,  zuhich  took  place  in   the  Year  9— 

Difcovery  of  a  nezu  Comet — Obfcrvatlons  of  the  Pla?iet  Jif- 

covered  by  Dr.  Qlbcrs. 

Occultations  of  the  liars  by  the  moon  arc  fo  ufeful  for  im- 
proving geography,  by  determining  the  longitude,  that  they 
have  been  ranked  among  the  moll  important  of  the  ccledial 
phienomena;  and  in  this  clafs  thofe  eafiell  to  be  obfcrved, 
and  which  give  the  furcll  refults,  are  occultations  of  ftars  of 
the  fird  magnitude. 

The  moon,  by  the  pofition  of  its  orbit,  can  eclipfc  only 
four;  namely,  Aldebaran,  Regulus,  Centarcs,  and  the  Vir- 
gin's Spike ;  but  the  paflage  ot  the  latter  behind  the  moon^s 
dillc  rarely  takes  place.  C.  Lalande  knows  only  four  epochs 
in  the  fpace  between  1623  and  1790  ;  and  the  year  9  havin«>- 
exhibited  two,  he  took  care  to  unite  and  calculate  the  obfcr- 
vatlons which  reached  him  of  this  phsenotnenon. 

For  the  lirfl  occullation,  which  took  place  on  the  30th  of 
March,  thefc  obfervations  are  in  number  fixteen,  of  which 
the  city  of  Paris  alone  furniflied  fix,  carefully  made  by  the 
moft  diftinguifhcd  aftronomers.  It  was  from  an  obfervation 
Riade  by  C.  Ciccolini,  at  Florence,  that  Lalande  determined 
the  longitude  of  that  city,  which  he  publiflicd  fome  time 
ago,  expreffing  his  aitoniilimcnt  that  the  pofition  of  a  city  of 
fo  much  importance  Ihould  have  hitherto  been  fo  inaccu- 
rately fixed. 

The  longitude  of  the  moon,  deduced  from  obfervations  at 
the  time  of  the  conjunftion  of  thefe  two  bodies,  is  lefs  by  13" 
than  thai  given  in  the  tables  lately  tranfmitted  to  the  board 
of  longitude  by  M.  Burg. 

Fourteen  obfervations  of  the  fecond  occultation,  which 
took  place  on  the  24th  of  May,  were  examined  and  calcu- 
lated with  the  fame  care  as  the  precL'ding,  On  this  occafion 
there  was  an  obfervation  alfo  at  Florence,  the  refult  of  which 
gave  6"  more  in  time  in  the  diflerence  of  meridians  between 
that  city  and  Paris,  as  deduced  from  the  firft  occultation. 

The  error  of  the  tables  of  M.  de  Burg  was, 
In  longitude         -         -         +4" 
In  latitude  -         -         +3 

On  the  ift  of  September  C.  Mechain  read  in  the  fame  fit- 
ting; a  notice  on  the  new  comet  which  he  difcovercd  at  the 
national  obfervalory  on  the  evening  of  the  28th  of  Auguft  in 
Serpent2.;"tus.  It  was  not  vifible  by  the  naked  eye :  it  refem- 
blecl  two  nebulous  ftars  vi'hich  are  in  the  fame  conficllation  a 
little  below  the  equator,  and  from  which  it  was  diltant  only 
fume  degrees  towards  the  fuuth.     The  centre  of  the  nebulo- 

fity 
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fitv  fccmed  a  little  more  luminous  than  the  reft;  but  no  fen- 
lible  nucleus  was  diftinguifncd,  nor  anv  trace  of  a  tail.  After 
that  period  the  light  of  the  comet  always  decreafcJ,  becaufe 
it  was  removias;  from  the  earth.  Its  apparent  motion  in  de- 
clination, which  was  at  firft  2i  degrees  towards  the  north,  ia 
24  hours,  was  not  more  the  laft  day  than  30  minutes.  The 
motion  in  right  aicenfion  amounted  towards  the  end  to  no 
more  than  17  minutes  in  24  hours.  The  fucceffive  decreafe 
of  the  light  of  the  comet,  and  the  brightnefs  of  the  light  of 
the  moon,  did  not  allow  of  its  being  obferved  anv  longer.  It 
traveled  the  conftellations  of  Serpentarius  and  Hercules, 

Durino;  the  0^6  days  it  was  vlfible  he  detemiined  its  pofition 
on  23  different  davs ;  and  from  his  own  obfervations  he  cal- 
culated the  elements  of  its  orbit  as  follows :  they  have  no  re- 
femblance  to  thofe  of  any  of  the  preceding  comets  : 
Perihelion  diftance  1-0942046 ;  the  mean  diftauce  of  the  eartli 

from  the  fun  being  fuppofed  I'O. 
Paffage  of  the  perihelion  Sept.  9,  i8o2j  at  20  h.  43  j'  mean 

time  at  Paris. 
Place  of  the  perihelion  in  the  orbit 
Lonoitude  of  the  afcending  node 
Inclination  of  the  orbit 
Motion — direci. 

This  comet  is  the  94th  with  the  elements  of  the  orbits  of 
which  we  are  acquainted,  and  the  thirteenth  difcovered  by 
C.  Mechaln.  It  was  obferved  on  the  26th  of  Augufb,  or  two 
days  before,  by  C.  Pons  of  Marfeilles  ;  but  on  thefe  two  davs 
the  fky  at  Paris  was  overcaft.  Dr.  Olbers  difcovered  it  alfo 
at  Bremen  on  the  2d  of  September.  C.  Meffier,  our  fellow- 
labourer,  and  C.  Bouvard,  adjunct  of  the  board  of  longitude, 
obferved  it  with  great  afliduitv  after  the  appearance  of  it  had 
been  announced  by  C.  Alechain. 

We  (liall  give  here  only  four  pofitions  determined  by 
C.  Mechain ;  the  firlt,  the  laft,  and  the  two  intermediate 
ones :  all  the  reft  will  be  publiftied  in  detail  in  the  next  vo- 
lume of  our  memoirs. 
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at  Paris. 

Arccnfinn.       |         clination. 

Aug.  28,  J  802 
Sept.  5 
Sept.  17 
October  3 

9b   44/   3c'' 
10       2     14 

8    31   42 
10    27     5 

249=  19'  68"!  6"     8'  52''  S 
^51    47'  "    ,9    4^    17  N 
-55      3     5     24    J  8   50 
259    22    r^i    I35    23   39 

Apparent  mo- 
tion iu  36  days 

0   42  35 

TO      2   59    |4i    32   31 
Towards  the      Tov>ards  the 
Eaft                  North 

The 
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..  The  ]>jancl  which  nc  announced  in  the  account  of  th.^.b- 
jiptirs  of  tbf  Tail  (juaiter,  clilcovcrcd  bv  Dr.  Olbcrs,  of  Br|et 
liien,  has  alfo  cngajrcd  the  aUcntion  of  all  atlronomers.      *' 

It  was  obfcrvoir  bv  C.Mcchnin  till  the  28ih  of  Aiigimj 
and  a  fnffii-ient  number  of  its  nf)(liioiis  was  obtained  to  dc4 
u-rnnnu  the  elements  of  its  orbit  in  Inch  a  manner  as  to  en* 
able  us  to  find  it  again  fomc  months  hence,  when  it  will  ap- 
))eaV  in  the  mornino:  after  ifTuirig  from  the  rays  of  ^he  fpn. 
C.  Burckhardi,  adjuntH  of  the  board  of  longitude,  prefehted 
fomc  fo  the  elafs,  which  he  calculated,  taking  into  ai^eount 
even  the  perturbations  which  this  planet  cxiKricnccs  frunl' 
t!)e  principal  part  of  the  red.  Thefe  elements  reprcfent  very 
well  all  the  oblervations  hitherto  made.  C.  \'idal,  director 
of  the  obfervatory  of  Touloufe,  placed  under  a  ll:v  fo  favour- 
able to  aftronomy,  followed  the  planet  of  Olbers  with  the 
fame  attention  and  eonftancv  which  he  employed  in  the  ob- 
fervations  of  Mercury,  which  are  fo  difficult;  and  he  fent  to 
the  elafs  forty,  with  a  table  containing  twenty-three  feleft" 
determinations  of  its  riulit  afeenfion  and  declination,  and  a 
chart  of  its  apparent  route  from  the  19th  of  May  to  the  23d 
of  Autruft. 

In  this  period  of  time  it  pafTed  over  about  17  degrees  in 
right  alcenfion  and  ^  in  declination. 

ft  appeared  to  C  Vidal  as  a  liar  of  the  ninth  magnitude, 
and  exhibited  no  trace  of  that  nebulofity  with  which  comets 
are  akvays  accompanied. 

NATURAL  PHILOSOPHV. 

Ohfri'nt'vjn  of  a  remarhalh  Vha:nomcirjn  of  Terrcjtr'uil  Hi- 
frtidion. 

'i'he  mofl  remarkable  of  the  phyfical  phac^noniena  next  to 
thofe  whicli  iirlpire  moft  men  with  terror,  are  thofe  fingular 
appearances  which  are  produced  ibmeiimes  by  the  reHeAioa 
()r  refraction  of  parts  of  the  atmol'phere,  and  towards  which 
the  attention  of  philofophers  has  been  directed  by  the  ob- 
fervations  of  C.  M-onge. 

'I'his  eireumliance  reminded  C.  Dango^of  an  eflTcct  of  ter- 
reftrial  refraction  which  he  witneded  at  Malta  in  1784.  - 

On  the  2Cth  of  iShirch,  about  one  in  the  al'ternoon,  he 
learned,  by  loud  fliouts,  which  rcfounded  from  all  the  ftreels 
of  tlie  town,  that  a  new  iOand  had  arifen  in  the  channel  of 
Malta.  Having  afcended  to  one  of  the  terraces  of  the  ob- 
fervatory, he  indeed  obferved  a  very  while  trad  of  land  in 
the  middle  of  the  water,  the  form  of  wb.ich  was  nearly  that 
of  a  rioht  cone  i rreoul a rly  truncated.  The  illufion  was  io 
cuai[;lGie,  that  fomc  of  the  failors  had  refolvcd  to  go  and  re- 
connoitre 
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connoitre  this  ifland  in  order  to  take  poneilion  of  it.  Tts 
figure,  colour,  and  particularly  its  fituation,  in  the  line 
which  joins  Malta  and  Mount  vEtna,  made  C.  Dangos  foon 
perceive  that  it  was  nothing  elfe  than  the  appearance  of  the 
lummit  of  that  mountain,  always  covered  with  fnovv,  which 
fome  extraordinary  caufe  had  brought  confiderably  nearer, 
lowering  it  at  the  fame  time  very  much  below  the  level  of 
the  water. 

The  publicity  of  this  phenomenon  did  not  permit 
C.  Dangos  to  obferve  it  with  more  precifion.  A  multitude 
of  curious  fpe6lators,  whom  he  could  not  get  rid  of,  crowded 
the  terrace.  But  this  aftonifhing  fpeclacle  appeared  again 
on  the  17th  of  April  1785,  at  fix  in  the  morning;  a  lime 
when  the  indolent,  not  being  awake,  could  not  interrupt  the 
diligent  philofopher  in  his  retreat. 

On  this  occafion,  the  apparent  ifland,  which  w^as  better 
defined  than  that  of  1784,  feemed  to  be  15'  17'^  below  the 
horizon,  which  correfponds  to  a  diftance  of  about  18000 
yards  :  it  feemed  then  to  recede  and  to  rife  up;  after  which, 
it  became  confufed  for  a  moment,  and  ^Etna  re-appeared  in 
its  real  place.  The  coafts  of  Sicilv,  which  had  been  hitherto 
concealed,  were  fully  feen,  and  remained  vifible  during  the 
reft  of  the  day. 

C.  Dangos,  without  attempting  to  explain  this  phaeno- 
menon,  thinks  that  the  humidity  of  the  atmofphere,  of  which 
he  that  dav  perceived  very  fenfible  figns,  had  a  great  fliare  in 
it;  and  that  obfervations  of  the  hygrometer  ought  not  only 
to  be  added  to  thofe  of  the  thermometer  and  barometer  to 
determine  the  refrangent  force  of  the  atmofphere,  but  fome 
day  may  fupply  the  place  of  each  other. 

Going  back  to  the  beginning  of  the  laft  century,  we  find, 
in  the  memoirs  of  the  Academy  of  Sciences,  "^  that  the 
mountains  of  Corfica,  feen  from  the  coafts  of  Genoa  and 
Provence,  feem  at  certain  hours  to  plunge  into  the  fea." 
The  author  of  the  memoir  which  we  here  analyfe,  faw  the 
fame  appearance  when  at  the  Ifles  d'Heyeres  in  177B  :  but 
this  phenomenon  was  not  fo  well  defined  as  that  which  he 
relates. 

[To  be  continued.] 
ACADEMY  OF  DIJON. 

In  the  public  fitting  on  the  6th  of  September  laft,  this 
fociety,  after  adopting  the  plan  of  its  labour  and  fixing  the 
nature  of  its  occupations,  thouo;ht  proper  to  change  iis  title 
into  that  o(  Academy  of  the  Sciejices,  Arts,  and  Belles-Lettres. 
It  was  of  opinion  that  this  denomination,  more  general  and 

Vol.  XIV.  No.  54.  M  more 


'i^8    Explofiom  In  Gunpowder  JSlanufaBoTies. — Bleaching* 

■  uiorc  cxprc'flive,  •would  prcfcrvc  much  belter  the  remembrance 
of  that  ilhiltrious  alVociution  to  wliicli  it  has  fucceedcd,  and 
in  whole  fteps  it  propofcs  to  tread. 

C.  Lefchcvin  read  a  report  on  the  difcovcry  of  the  phie- 
nomenon  of  iciutiliation  by  the  eollifion  of  charred  wood. 
'J'hrce  fiicceffive  explofions  look  place  in  the  courfe  of  four 
month?  in  the  powder  manufactory  of  Vonges,  nntw  iihftand- 
jng  all  the  precautions  employed  to  avoid  them.  The  tre- 
cjuent  reixirn  of  thefc  events  induced  government  to  fend  to 
the  fpot  C.  Lemnitre,  infpeftorrceneral,  to  inquire  into  the 
caufe  of  theie  accidents.  Having  affured  himfelf  that  no  part 
of  the  machinery  was  deranged,  and   that  no  foreign  fub- 

■  itance  had  been  introduced  into  the  mortars^  he  endeavoured 

■  to  verity  the  fufpicions  entertained  in  regard  to  the  employ- 
ment of  charcoal  in  fticks.  He  recollected,  that  under  cer- 
tain circumllances  he  had  obtained  fparks  by  the  eollifion  of 
charred  wood  :  he  therefore  made  a  trial,  and,  after  three  or 
four  ftrokes,  excited  three  ftrong  fparks.  This  fact  ferves  to 
account  for  the  explofions  ;  it  explains  why  they  do  not  hap- 
pen more  frci]iicntlv,  and  points  out  in  what  manner  cxplo- 
lions  may  be  totally  prevented,  by  adding  one  caution  more 
to  thofe  already  employed,  namely,  to  pulverize  the  char- 
coal ufed  in  the  manufadiorv  of  gunpowder  *.  C.  Leichevin 
terminates  his  memoir  with  the  fllowing  refleAion: — 
"  Heat  and  light  difengaged  from  a  combuflible  body  being 
the  more  abundant  as  the  combination  of  oxygen  with  the 
bodv  is  ftronger  in  a  given  fpace  of  time,  it  feems  to  rc- 
fult  from  the  difl'erent  circumliances  of  the  phcenomcnon  I 

•  have  defcribcd,  that  a  very  flight  degree  of  heat  only  is  re- 
quired to  cH'ecl  the  combination  of  oxvgen  with  charcoal,  and 

•  the  coml)u!tion  of  the  latter." 

C.  I'otel,  in  a  memoir  on  bleaching,  communicated  to 
tlie  focielv  intcreliing  details  relpeding  the  new  method  fub- 
liituted  fur  the  old  one  for  bleaching  linen,  &:c.  He  exa- 
mined the  diirerenl  agents   wiiich  have  been  recommended 

•  for  lonie  years  pall;  gave  an  account  of  the  rcfult  of  the  cx- 

■  perimenls  he  tried  to  afeertain  the  value  of  each  of  them  ; 
and  coneii'.ded  his  memoir  by  pointing  out  the  moll  advan- 
tageous ;  iueh  as  vdorous  oxygenated  ifiuritific  acid  and 
cuuliic  alkali  in  vapour,  which  are  thole  employed  in  his 
cltahliflmient.  He  Ihowed  that  tlie  ufe  oi  fulpburet  of  lime 
witiiout  anv  mixture  is  abfolulclv  improper  for  bleaching; 
and  how  iU-foimded  is  the  fear  of  thofe  who  reject  the  new 

■*  In  ni<jll  of  fhc  giitipoudcr  mannf-i^lorics  in  Englaiul,  if  not  in  all 
of  them,  tht;  prdflicf,  we  believe,  lias  \o\-\^  been  lo  pulverize  the  charcoal 
-  alone  :  yet  ixplofioui,l\ill  lake  place, — Euj  i  or. 
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iirocefs  becaufe  they  fay  it  l^urus  the  cloth.  He  proved  that 
if  the  operation  is  performed  by  an  intelligent  and  careful 
artift,  the  cloth  gains  inftcad  of  lofing.  The  author  ac- 
knou  ledges  that  in  thefe  different  procelles  the  agent  is  al- 
'ways  the  fame,  namely,  oxygen,  which  combining  with  the 
colouring  principle  renders  it  foUible  in  the  leys  employed, 
which  then  become  much  more  effectual. 

The  ufe  which  C.  Polel  made  oH  oxygenated  muriatic  acid 
gas  conduced  him  by  accident  to  many  trials  and  experi- 
ments which  are  of  the  utmoft  importance.  He  has  difco- 
vered  that  this  fubftance  may  be  employed  with  the  crreateft 
advantage  in  all  cafes  of  afphyx'ta.  Several  rats  which  had 
been  found  drowned,  were  placed  on  a  table  on  which  fome 
of  this  gas  was  depofited :  foon  after  the  rats  difappeared,  and 
concealed  themfclves  in  a  corner  of  the  room,  except  one 
which  remained  in  the  neighbourhood  of  the  apparatus:  it 
had  been  reftored  to  life,  but,  having;  fuflained  fome  injury  in 
"its  feet,  it  was  not  able  to  follow  the  reft.  C.  Potel  caught 
thefe  animals,  reduced  them  again  to  a  ftate  of  afphvxia, 
and,  having  fubjected  tlfem  to  the  aftion  of  the  gas,  faw 
them  refufcitated  before  him.  He  repeated  the  experiment 
with  the  fame  fuccefs  in  cats :  in  the  laft  place,  in  imitation 
of  Dr.  Storch,  who  tried  on  himfelf  the  action  of  hemlock, 
this  youno;  chemift  was  induced  to  try  on  himfelf  the  efficacv 
of  his  new  method,  and  his  boldnefs  was  crowned  with  fuc- 
cefs. The  academy  has  appointed  commiffiotiers  to  afcer- 
tain  in  a  certain  manner  the  property  of  this  cas  in  cafes  of 
afphyxia. 

C.  Degouvenain  gave  the  refult  of  a  great  number  of  ex- 
periments he  made  on  acetous  fermentation,  and  which  led 
to  the  demonftration  of  two  points  in  theory  not  before 
proved  by  any  pofitive  fact ;  one  of  which,  when  the  author 
publiflies  his  proceflt-s,  will  ferve  as  a  guide  to  ihofe  dellrous 
of  making  good  vinegar.  In  the  mean  time  he  has  applied 
his  dilco\crv  to  the  advantaiie  of  domeftic  economy;  and 
being  convinced  that  tlie  efficacy  of  aromatic  vinegar  de- 
pends much  more  on  its  acid  nature  tiuui  the  aromatous 
fuhftances  with  wliich  it  is  accompanied,  he  made  fome 
which  to  be  faturated  required  from  130  to  150  parts  of  pot- 
aih  in  a  thoufand,  whereas  the  ftrongeit  before  known  (that 
of  Maille)  abforbs  only  114. 

Good  wine  combined  v.ith  oxvgen  bv  a  feries  of  ingenious 
proceff'es  peculiar  to  himfelf,  is  the  only  fubrtanc<i  he  employs 
foi"  making  vinecfar ;  and  the  refult,  according  to  the  report  of 
the  comuriffioners  of  the  academy  appointed  to  cxar.iine  it, 
is,  that  it  is  in  every  refpe£t  fuperior  in  quality  to  the  mofl 
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celebrated  hitherto  known.  This  vinegar  may  be  carried  t» 
any  country,  and  will  keep  anv  time  without  tear  ot  alteration. 
It  poflt'ires  alfo  another  advantage,  which  is,  that  it  cofta 
only  half  as  much  as  that  known  under  the  name  of  Maille. 
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XXIX.  Intelligence  and  Mifcellaneous  Articles, 

VACCINE    INOCULATION, 

Dr.  Vearfo7is  fccond  and  lajl  Evidence. 

Mercurii,   14  Aprilis,  i8g2. 

Admiral  Berkeley  in:  the  Chair. 


R.  PEARSON  was  called  in  and  examined,  and  ftateJ, 
that  Dr.  Heberden  *  authorized  him  to  ftate,  on  the  authority 
of  Dr.  Lind,  and  Mr.  Battifcombe  of  Windfor,  that  there  is 
now  living  near  Windfor  a  perfon  (the  fon  of  an  apothecary,y 
who  many  years  ago  was  inoculated  for  tl>e  cow-pox. 

Did  Dr.  Heberden  inform  you  whether  this  inoculation 
was  performed  from  one  human  beirvg  to  another,  or  from 
the  virus  taken  immediately  from  the  cow  ? 

A.  This  is  a  queftion  I  camiot  anfwer. 

What  further  fa^ts  do  you  know  affecling  Dr.  Jenner's 
claim  of  being  the  promulgator,  or  inventor  of  vaccine  in- 
oculation ? 

A.  I  have  admitted  Dr.  Jenner  was  the  gentleman  who 
firft  fet  on  foot  the  inquiry  into  the  advantages  of  the  vaccine 
inoculation  ;  but  I  apprehend  that  the  practice  of  vaccine  in- 
oculation, which  was  tirft  promulgated  by  Dr.  Jenner,  has 
been  e(hiblilhed  almoft  entirely  by  other  pra^Stiti-oners,  and  that 
his  new  fails,  or  what  I  confider  to  be  new,  have  been,  in 
my  opinion,  difproved  by  lubfequent  obfervers ;  and  that  in 
confequcnce  of  thoie  fadts  being  difproved,  together  with  the 
verv  extcnfive  experience  of  other  perfons,  we  owe  the  pre- 
fcnt  pradlice  of  the  vaccine  inoculation. 

Will  you  inform  the  committee  who  thofe  pra^Slitioners 
and  perfons  were  to  whom  you  refer  r 

A.  The  cow-p<x:k  inoculation,  after  Dr.  Jenner's  book  was 
publiflitjd  in  Pvlay  or  June  1798,  whicii  contained  feven  or 
eight  cafes,  (the  whole  refuk  of  his  experience,)  was  nol 
praclifed  by  any  perfon,  that  I  know  of,  till  January  1799; 
neither  Dr.  Jenner,  nor  any  other  perfon  that  I  could  find, 
being  in  pofTcffion  of  matter:  but  in  January  1799,  in  con- 

*  Sec  Dr.  Ileberden's  Evidence,  annexed  to  this  of  Dr.  Pearfon. 
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fequence  of  a  general  inquiry,  which  I  had  inftituted  imme- 
diately after  Dr.  Jenner's  publication,  information  was  given 
of  the  cow-pock  difeafe  breaking  out  in  two  of  the  cow  ftables 
near  London;  and  from  thefe  fources  Dr.  Woodville  and 
myfelf  collciled  matter,  by  which,  in  the  courfe  of  about 
three  months,  not  fewer,  I  think,  than  about  300  perfons 
were  iuoculatcd,  in  addition  to  the  feven  or  eight  cafes  of 
Dr.  Jenner,  tben  the  whole  ftock  of  fads  of  inoculation  be- 
fore the  public.  Befides  carrying  on  the  inoculation  our- 
I'elves  in  this  manner,  we  dill'eminated  the  matter  through- 
out the  country,  in  particular  to  Dr.  Jenner*  himfelf;  and 
particularly  alfo,  I  within  tliat  time  iffued  a  printed  letter, 
directed  tp  upwards  of  aco  praiStitioners  in  different  parts  of 
the  kingdom,  containing  thread  impregnated  with  cow-pock 
matter-  In  the  courfe  o?  this  practice  w^  already  learnt  that 
young  infants  might  be  inoculated  with  fafeiv  ;  which  I  con- 
lidered  to  be  then  a  new  fact,  Dr.  Jenner  not  having  had  the 
experience,  and  being  apprehenfive  of  ferious  f  coniequences 
from  inoculating  them. 

Secondlj,  That  the  inoculated  arms,  fo  far  from  requiring 
cauftic  or  efcharotic,  or  other  topical  applications,  according 
to  Dr.  J.,  were  fooner  cured  than  in  the  inoculated  fmall-pox  : 
That  Dr.  Woodville's  publication,  in  June  1799,  appeared, 
containing  the  cafes  of  upwards  of  400  inoculated,  up  to  that 
time :  and  in  Auguft  1799  I  publi(hed  a  Itatement  of  inocula- 
tion, referring  to  many  practitioners  who  had  furnilhed  me 
with  reports  of  inoculation  with  matter  which  I  myfelf  had 
furnilhed:  amono-  thefe  I  beg  leave  to  mention  Mr.  Relfon,  of 
Seven  Oaks;  Dr.  Mitchel,  of  Chatham ;  and  Dr.  Harrifon's 
cafes;  as  communicated  to  me  bv  the  right  honourable  fir 
Jofeph  Banks :  and  by  that  time  I  had  alfo  introduced  it  into 
the  army,  through  the  hands  of  the  furgeon-general,  Mr. 
Keate  ;  and  reports  frequently  came  into  my  hands,  by  his  di- 
rection, from  the  army.  I  had  alio  by  that  time  introduced 
ihe  vaccine  inoculation  ioto  many  parts  of  the  continent,  and 
received  reports  of  the  fuccefslul  practice  of  it;  in  particular, 
irom  Dr.  De  Carro,  of  Vienna.  In  addition  to  thefe  tefti- 
mouics  contained  in  the  paper  above  alluded  to,  i?  the  refult 
ot  my  own  pracl:ice  in  three  parilhes  of  poor  people  inocu- 
lated under  my  fupcnnteudance  ;  fo  thai  in  that  paper,  i  be- 

''  See  Dr.  Jenner's  Letter  in  Dr.  Pearlon's  Inquiry  170S,  in  which  he 
favs  mi  matter  cm\  t)e  had.  Dr.  Jenner,  both  in  letters  to  Dr.  WoodviiJe 
and  Dr.  Pcarl'oa,  owni  this  matter  excited  the  genuine  cow-pocli, — •^He 
iii  the  Evidence. 

t  This  is  aho  acknowledged  in  Dr.  Jenner's  Letter  t<i:he  Evidence  in 
February  ^799. 

M  3  iieve. 
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lieve,  it  will  be  found  that  2000  cafes  had  by  that  time  been 
aflorded  for  the  public  bv  Dr.  Woodvillc  and  myfelf,   and 
the  pcrfons  with   whom  I  was  in  corrcfpondcnce,  and  who 
are  mentioned   in  the  papers  alluded  to.     By  this  time,  too, 
fome  difficulties  appear  to  have  been  removed  which  had 
been  occafioned,  in  a  great  meafure,  by  fome  fa6ls  Hated  to 
the  public  by  Dr.  Jenner.     In  particular,  1  publiflied  expe- 
riments of  inoculation  in  the  paper  alluded  to: — ift.  Of  in- 
oculaiinai;  perfons  with  the  cow-pock  who  had  undergone  the 
fmall-pox,  to  {1h)w  that  they  could  not  take  the  cow-pock 
after  the  fmall-pox,  contrary  to  Dr.  Jenner :    sdly,  Experi- 
ments to  (liow  that  perfons  could  not  take  the  cow-pock  both 
locallv  and  conflitutionally  who  had  already  gone  throiigh 
the  cow-pock,  alfo  contrary  to  Dr.  Jenner :  3dly,  Many  per- 
fons had   by  this  time  made  experiments  to  (how  that  the 
cow-pock  did  not  originate  in  the  greafe  of  horfes'  heels,  as 
Dr.  Jenner  had  afTerted.     Thefe  fentimcnts  will  be  found  in 
a  printed  Itatement,  which  I  beg  to  deliver  in  as  publiflied 
by  Tne. 

In  the  fprinji  of  the  year  1799,  whilft  the  abovc-ftated  evi- 
dence was  colTe6tiug,  a  fecond  publication  appeared  from 
Dr.  Jenner,  adding  nothing  but  a  few  cafes  of  inoculation 
further  of  the  cow-pock,  but  recommending  cauRic  or  ef- 
charotic  applications  to  the  inoculated  parts  in  the  cow-pock, 
not  found  neceffary  by  myfelf  or  the  medical  perfons  alluded 
to  in  mv  evidence:  and  I  cfinfider  that  the  ui(line\ive  cha- 
racters of  the  cow-pock  were  undorftood  better  by  fome  of 
the  above  alluded  to  pcrfons  than  by  Dr.  Jenner. 

The  vaccine  inoculation  was  next  confiderably  eftabliflied 
bv  the  Cow-pock  Inditution,  of  which  I  was  one  of  the 
founders,  the  arrangement  for  which  commenced  at  the  very 
clofe  of  the  year  1799  ;  which  Inftitulion  has  been  the  prin- 
cipal otHce,  I  apprehend,  for  fuppiying  the  world  in  general, 
and  the  armv  and  navy  in  particular,  with  matter;  and  where 
a  regular  regifter  is  kept  of  each  of  the  cafes  inoculated,  more 
fuliv^and  accurately  than  had  been  done  any  where  before  or 
lince  that  time  ;  where  the  authenticity  of  the  cafes,  from 
the  nature  of  the  inftitution,  is  eftabliilied  in  a  manner  that, 
I  apprehend,  will  be  confidered  as  luicxceptionable,  T  his 
appears  from  a  regifter  of  above  700  cafes  already  entered, 
and  open  to  the  infpeclion  of  the  fubfcribers.  By  this  time, 
namely,  the  clofe  of  the  year  1709,  I  think  I  can  make  it 
appear  that  about  4000  perfons  have  been  inoculated  by  Dr. 
Wocdville,  myfelf,  and  correfpondcnts,  which  can  be  relerrtd 
U).  I  here  clofe  my  evidence,  as  I  confulcr  it  of  very  fmoll 
importance,  comparati\ely,  what  was  d.nc  by  others  aher 
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this  time,  all  the  fafts  that  I  recolleft  of  ufe  in  practice 
being  by  this  time  ellabliflied,  as  they  have  been  lince  con- 
firmed. ■   ' 

•Did  yoii  never  hear  of  inoculation  having  been  performed  ' 
bv  Mr.  CUne*,  with  matter  furnifiied  by  Dr.  Jenner,  pre- 
vifous  to  the  time  you  began  to  pracSlife  vaccine  inoculation  ?  " 
■  A.  I  cannot  recolIecSt  diltinctly. 

Were  not  feven  or  eight  cafes  of  Dr.  Jenner  alluded  to  by 
you,  cafes  of  inoculation  from  one  human  being  to  another  ? 

A.  Some  of  them  were  ;  fome  were  not. 

Had  not  many,  or  a  large  majority  of  your  firfl.  cafes,  va- 
riolous-like  eruptions  ? 

A.  The  matter,  which  had  never  been  in  the  Small- pox  hof- 
pital,  and  which  I  myfelf  took  from  the  cows  at  the  two  cow 
llables  above  alluded  to,  fcarcely  ever  afforded  any  eruptions 
like  the  fmall-pox;  but  when  I  obtained  matter  to  fupplv 
my  correfpondents  in  the  countrv,  not  having  enouoh  of 
my  own,  but  obtaining  it  trom  the  Small-pox  hofpital,  it 
frequently,  according  to  the  reports  of  my  correfpondenls, 
and  in  a  few  cafes  where  I  ufed  it  myfelf,  did  produce  Inch 
eruptions. 

Was  not  the  matter,  or  virus,  which  you  diftributed,  found 
great  fault  with  on  account  of  the  eruptions  it  produced  ? 

A.  No,  it  was  not  found  fault  with  ;  but  many  people  were 
difappointed,  as  they  expelled  that  one  of  the  advantages  at- 
tending the  inoculation  was  to  be  exempt  from  the  eruptions. 

Did  not  thefe  eruptions,  which  were  produced  by  your 
matter,  very  much  difcourage  pra<5titioiicrs  and  the  pubHc, 
and  very  much  retard  the  pro2;rers  of  the  new  inoculation  ? 

A.  I  fliould  think  it  did  noU 

Do  you  not  know  there  is  a  cafe  in  Dr.  .Tenner's  j-  firft  publi- 
cation of  his  having;  inoculated  achild  of  eleven  months  old? 

A.   I  believe  there  is  one  eale. 

Did  not  Dr.  Woocbille  and  yourfclf  take  the  vaccine  mat- 
ter in  Gray's-inn  Lane,  for  the  purpofe  of  commencing  your 
experiments,  from  a  perfon  fully  marked  with  the  fmali-pox  ? 

A.  No  fuch  cafe  is  in  my  recolledtioji. 

Have  thofe  facts  ftated  by  you  to  militate  againft  Dr.  .Ten- 
ner's declared  opinions  remained  uncontradicted  by  him  ? 
Does  he  ftill  maintain  them,  or  has  he  publicly  retracted 
them  ? 

A.   I  think  he  has  not  retracted  them.  [Withdrew. 

*  The  Evidtnce  afterwards  found  there  hi  \  been  a  finijle  c.ife,  but 
from  which  no  one  had  a;iy  benefit  by  matter,  nor  wai  it  p\U)ii;licd  till 
xhe  following  year. 

f  See  note,  p.  iSi,  on  the  inoculation  of  inf.nts. 

M  4  Dr. 
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Dr.  Heberdcn's  Fivld^rtce. 

Dr.  Hcberden,  being  called  tofpeak  to  the  flatement  made 
as  above  written,  faid,  *'  That  all  he  knew  upon  the  fiibjeft 
was,  about  three  years  ago  Dr.  Lind,  of  Windfor,  mentioned 
to  him,  in  converfation,  there  was  living,  near  W'indlor,  a 
young  man,  apprentice  to  aji  apothecary,  who,  when  a  child, 
was  inoculated  with  vaccine  matter  by  his  father,  who  was 
an  apothecary  in  the  weft  of  England.  With  refpccl  to  Mr. 
Battifcombc  he  could  not  fpeak,  having  heard  nothing  of  it." 
—On  this  cxtra£l,  from  the  minutes  of  the  conmiittee  of  the 
houfe  of  commons,  the  following  remarks  have  been  pub- 
liflied  :  "  In  his  (Dr.  Pearfon's)  examination  of  the  14th 
(April)  the  authority  of  Dr.  Heberden  is  made  ule  of  to 
prove  what  on  that  gentleman's  examination  was  Joun4 
completely  erroneous^  for  he  could  not  fpeak  to  what  Dr.  Pear- 
foil  offer  ted  he  cciild ;  and  of  Mr.  Battf combe  he  had  ?io  knoiv- 
ledge.  On  this  it  is  unneceflary  to  make  any  comment ;  the 
conclufion  mud  be  obvious." 

Thefe  aflertions,  made  from  the  words  of  Dr.  Heberden's 
evidence,  mufl  appear  unwarrantable  by  merely  publifhing 
tbis  gentleman's  explanation  fubjoincd,  obligingly  commu- 
nicated at  the  requeft  of  Dr.  Pearfon,  who  is  confcious  that 
he  had  been  fufficiently  correft  in  the  ftatemcnt  above  given 
on  the  authority  of  Dr.  Heberden. 

"Dr.  Heberden  acquiefces  in  the  corre6lnefs  of  his  printed 
evidence,  with  the  addition  of  only  two  words,  viz.  <'  having 
heard  nothing  o't  \i  from  him."  In  fa6t,  Dr.  Heberden  was 
acfjuainted  with  Mr.  Battifcombe,  but  received  his  informa- 
tion refpe£ling  the  vaccine  inoculation  from  another  quarter. 
Still  it  is  true,  that  when  Dr.  Heberden  mentioned  the  cir- 
eumftance  to  Dr.  Pearfbn  upon  Dr.  Lind's  authority,  he  cor- 
roborated his  llatement  by  adding,  that  Dr.  Gifborne  had 
been  made  acquainted  with  the  fame  account  through  Mr. 
Battifcombe.  So  that  Dr.  Heberden  may,  in  cffetil,  be  faid 
to  have  related  the  circumftancc  to  Dr.  Pearfon  upon  the 
imited  tedimonv  of  Dr.  Lind  and  Mr.  Battifcombe;  though, 
his  information  in  the  latter  cafe  not  having  been  derived 
immediately  from  that  gentleman,  he  could  not,  with  pro- 
priety, produce  to  the  committee  the  authority  of  Mr.  Bat- 
tifcombe for  what  he  had  heard  upon  the  fubjedl." 


HQiif  to  inoculate  feveral  hundred  Perfo?is  with  the  Matter 
of  a  flngle  ordinary  raceme  Pock. 

A  member  of  the  Vaccine  Inftitution  mixed  the  fluid  of 
a  iingle  cow-pock  with  a  drachm  meafure  of  water  of  about 

the 
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the  temperature  of  70'*  of  Fahrenheit.  Of  three  fubje^ls  in- 
oculated with  this  diluted  matter,  two  took  the  difeafe  in  th;^ 
ulv.al  way.  The  remaining  third  w-as  inoculated  in  each  arm 
with  one  puncture  with  this  diluted  matter,  and  alfo  in  each 
arm,  in  like  manner,  with  vmdiluted  cow-pock  matter ;  but  all 
theft;  tour  punclures  failed  to  produce  the  vaccine  difeafe,  the 
fubjeil  being  an  aduh,  and  probably  had  had  the  fmall-pox. 

Lcttcr5  from  Baflbraof  the  17th  of  June,  from  S.  Mairefly", 
the  Britith  conful  at  that  place,  and  Dr.  Milne,  phyfician  (o 
the  factory,  addrelVed  to  Dr.  De  Carro,  of  Vienna,  contirni 
the  happv  refult  of  the  vaccine  inoculation,  \>hich  has  beea 
introduced  into  fevcral  parts  of  the  Eaft  by  the  zeal  of  Dr. 
Carro.  This  beneficial  pra6lice  has  been  introduced  not 
only  at  Bagdad  but  alfo  at  Baflbra.  At  the  latter  the  con- 
ful fet  the  tirll  example  by  caufing  his  own  fon  to  be  inocu- 
lated; and  from  the  end  of  April  to  the  17th  of  June  the 
operation  had  been  performed  on  forty  fubje<5^s  with  the 
bell  fuccefs.  Dr.  Milne  inoculated  not  only  the  failors  on 
board  fome  (hips  deltined  for  Bombay,  but  fupplied  a  mer- 
chant who  was  travelling  to  Mafcate  with  vaccine  matter  for 
tlut  diftricl. 

THE    PLANET    OF    OLBERS. 

Circumftanees  have  been  much  more  favourable  for  deter- 
mining the  orbit  of  this  planet  than  for  that  of  Piazzi,  an 
arc  four  times  as  large.  A  great  number  of  obfervations 
made  during  fix  months,  with  great  exa6lnefs,  notwithliand- 
ing  the  difficulty  of  obferving  fo  faint  an  objecl,  and  an  in- 
clination of  orbit  much  more  confiderable,  give  more  p';e- 
cifion  to  the  refults  of  calculation. 

C.  Mechain  and  Meilier  obferved  this  planet  till  the  mid- 
dle of  the  month  of  Auguft  ;  the  former,  with  a  telefcope 
which  was  not  even  mounted  on  a  paralla6lic  machine, 
which  greatly  increafes  the  difficulty  of  obfervation.  The 
comet  which  C.  Mechain  then  difcovered  havin<:i-  obliged 
him  to  interrupt  his  obfervalions,  C.  Meffier  continued  to 
obferve  it  alone  till  the  24th  of  September :  he  even  tried  to 
obferve  it  on  the  16th  of  October;  but  the  vicinity  of  the 
horizon,  and  particularly  the  fmoke  of  the  chimneys  which 
furrounded  the  obfervatory,  rendered  the  obfervation  too  un- 
certain to  be  turned  to  any  ufc.  All  thefe  obfervations  agree- 
with  an  uncommon  precifion,  and  far  fuperior  to  what  could 
have  been  expefted  from  an  equatorial  fed;or ;  C.  Lalande 
having  found  the  difference  of  30''  in  two  confecutive 
ftblervations  of  Mercury  made  with  a  large  equatorial  fe£lor 
by  an  able  afironomer  :  it  appears  alfo  that  this  planet  has  no 
v.here  been  obferved  fo  long  as  at  Paris. 

I  '^ive 
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I  have  sgain  carefully  calculated  the  perturbatwns  of  tin? 
new  planet.  They  are  exceedingly  numerous ;  nevcrlhclefs 
J  have  obtained  only  an  approximation  vt-ry  far  diftant  from- 
that  pcrlcdion  to  which  allronomers  afpire.  The  applica- 
tion of  ib  many  equations  to  calculation  is  attended  with  fe- 
veral  difi>culties,  and  requires  many  trials,  principally  on  ac- 
connt  of  the  great  inequalitv.  I  have  not  yet  fmiflied  them, 
but  I  hope  it  will  be  a  gratification  to  aftrononicrs  to  be 
made  acquainted  with  the  primitive  orbit  which  I  had  cal- 
culated without  employing  perturbations,  and  corrected 
according  to  the  latell  ohfervations  ;  a  labour  which  was  in- 
terrupted only  for  two  days  by  the  refearches.  I  began  em- 
ploving  the  perturbations — 
Node  lya*^  '^Y  i5  — inclination  34°  38^0^' — longitude  of  the 

perihelium  J2i  "^  12^  19'' :  on  the  4th  of  April   1802,  its 

motion  +  2*3 "  per  day. 
Mean  anomaly,  April  4^1,  at  loh.  51'  if\  42*^  3i''9". 
Great  femi-axis  2769915  ;   ec-centriclty  0*3463. 
Sidereal  revolution  1683  days  20  hours. 

Thefe  elements  reprcicnt  the  five  ohfervations  in  the  fol- 
lowing manner  : 

Errors  Apr.  4.    INIav  20.    July  ?.      Aug.  <.     Sep.  20. 

Helioc.  in  long.,     -j-  1-4'/   +vo^'  -  1C1I'  —  o-6"  —6'o'^ 

in  lat.  o-o     —27     -^ys     +^y5--^-i 

Geoc.  in  lat.  -  -  -  +11-12 

Obfervers — Von  Zach,  Lefran^ais-Mccliain,  Mechain, 
Meffier,  and  Burckliardt. 

With  thefe  elements  it  is  found  that  the  planet  on  the 
4th  of  Feb.  1803,  at  midnight,  will  have  267"  4:'  right  af- 
cenfion,  and  5*^  38'  north  declin.^tion ;  which  differs  only  a 
few  minutes  from  the  pofition  which  Dr.  Gaufs  deduced 
from  his  elements.  That  able  aftronomer  could  employ  oh- 
fervations only  to  the  8th  of  July,  and  Hill  propolis  to  retlify 
his  elements  by  later  ohfervations. 

I  hope  this  refult  will  be  confirmed  when  I  have  deter- 
mined an  ellipfc  by  employing  the  periurbations. 

BURCKHARDT, 

Kov.  13,  1802.  of  the  Bureau  of  Longitude. 

TRANSIT    OF    MERCURV    OVER    THE    SUN. 

The  weather  on  the  9th  of  November  was  favourable  to 
the  wifl^es  of  aftronomer?,  who  had  an  excellent  opportunity 
of  obferving  this  pha^nomenon.  For  the  information  of  our 
philofophical  readers  we  prefent  them  with  thofc  ohfervations 
of  the  tranfit  which  have  reached  us.  In  a  future  number 
Vc  fliall  give  othei  details  refpeding  it. 

Utrecht^ 
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Utrecht,  Nov.  lo, — M.  van  Utenhoven  obferved  yefterday 
at  the  obfervatory  of  this  academy,  the  ingrefs  of  Mercury 
at  12  hours  17  mhiutes  53  feconds,  and  the  egrefs  or  the  end 
of  the  tranfit  of  the  planet  over  the  fun's  difk  at  12  hours 
19  minutes  28  feconds  true  time.  M.  Timmers  of  Rotter- 
dam, a  ftudent  here,  obferved  the  paffiige  of  Mercury  over 
the  meridian  to  be  15  feconds  after  the  fun's  limb.  He  ob- 
ferved alfo  fcveral  times  the  conta6l  of  the  Sun  and  Mercury 
on  the  horizontal  and  vertical  threads  of  a  quadrant  by  Bird, 
in  order  to  calculate  the  time  of  the  conjun(3:ion  according 
to  the  method  of  L'Ifle  le  Cadet.  This  phaenomenon,  which 
will  not  be  vifible  again  in  this  republic  till  the  4th  of  May 
1832,  was  rendered  much  more  important  by  the  appearance 
of  a  great  many  folar  fpots;  a  coUet^liion  of  fuch  fpots,  one  or 
two  of  which  fcemedto  be  larger  than  Mercury. 

Ley  den,  N'oi>.  ro. — Yeiterday  morning  I  had  the  fatisfac- 
tion,  with  M.  Bifdom,  M.  van  der  Meer,  and  feveral  of  my 
pupils,    to  cbferve  at  the  obfervatory  of  our  univerlity  the 
paflage  of  Mercury  over  the  fun's  difk.     Mercury  it  appears 
niuft  have  been  on  the  fun's  difk  before  fun-rife,  as  the  clouds 
prevented  us  from  feeirfg  that  luminary  till  half  after  nine. 
The  fun  having  then  broke  through  the  clouds  for  fome  time, 
the   planet  was  plainly  feen  on  the   fun's  difk  as  a  black, 
round,  fliarply  defined  body,  and  could  be  ealily  diftinguiihed 
from  the  folar  fpots,  a  great  many  of  which  were  then  viHble 
on  the  fun's  diflc.     The  planet  took  its  courfe  under  a  great 
many  of  the  principal  fpots,  and,  when  it  approached  the 
fun's  limb,  feemcd  to  have  a  fomewhat  elongated  form.     I 
obferved  the  contact  at  the  time  of  ingrefs  to  be  at  12  hours 
15  minutes  6  feconds,  and  at  the  time  of  egrefs  at  12  hours 
j6  minutes  40  feconds,  and  therefore  that  of  the  planet's  was 
12    hours   15   minutes   53   feconds,    true   civil  time.      The 
planet  emnloved  94.  feconds  from  the  time  of  ingrefs  to   that 
of  its  egrefs,  which   agrees  very  well  with  calculation  if  the 
diameter  be  taken  at  1 1  feconds.       I  previoufly  obferved  the 
planet's  palTage  of  the  meridian  with  our  meridian  circle  on 
the  8th  of  November,   23  hours  43  minutes  8  feconds  mean 
time.     I  have  no  doubt  that  this  tranfit  will  enable  aftrouo- 
mers  to  improve  or  confirm  the  tables  of  IMercury, 

Van  Eeeck  Calkoen. 
Enfchede,  Nov.  T^. — Obfervation  of  the  tranfit  of  Mercury 
over  the  fun's  diflc  at  Enfchede  on  the  4th  of  Novem- 
ber 1802,  with  the  day  telefcope  and  an  achromatic  tele- 
fcope,  which  magnifies  the  diameter  50  times,  the  clock 
being  brought  to  true  time  by  a  meridian  line :  but  thf-re 

was 
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was  no  opportunity  for  taking  corrcfponding  altitudes  of  the 
fun. 

Enfchede  lies  50°  1 6' north  latitude  and  7 '30"  in  tinic 
caft  from  Amltcrdam.  At  fun-rife  I  faw  the  planet  a  gt)od 
M-ay  from  the  eaftern  limb  on  the  fun's  dilk.  There  were  a 
great  many  fpots  on  the  fun's  diflc,  and  particularly  on  the 
wed  fide,  about  10  in  the  morning.  Tiie  fky  was  clearer, 
though  it  was  cloudv  in  the  well.  We  were,  however,  able 
fo  follow  the  planet  in  its  paffage.  About  ii  the  iky  be- 
came clear  in  the  fouth  ;  but  about  10  minutes  aficr  noon  a 
very  thick  cloud  proceeded  from  the  north,  which  threat- 
ened to  deprive  us  of  all  hope  of  feeing  the  egrefs.  A  few 
minutes  before  the  planet  came  in  contact  with  the  fun's 
limb,  I  took  the  fmoked  glafs  from  the  telefcope,  and  faw 
clearly  the  interior  contaft  of  the  fun's  limb,  at  12  hours 
22  minutes  10  feconds  true  time;  hut  in  a  few  minuies  the 
wcftern  limb  of  the  fun  was  covered  by  a  thick  cloud,  fo  that 
no  obfervation  could  be  made  of  the  exterior  contact  of  Mer- 
cury with  the  fun's  limb. 

The  planet  when  on  the  difk  feemcd  to  be  furroundcd  bv 
a  fmall  luminous  circle.  The  fun's  limb  alfo  at  the  time  of 
interior  contact  feemed  to  quiver,  and,  as  it  were,  to  fwell  up 
a  little.  L.  NiEuwENHuis. 

Paris,  Ko-v.  9. — The  pafTage  of  ISIercury  over  the  fun's 
dilTc  was  oblerved  this  morning,  for  the  19th  lime.  The 
weather  was  exceedingly  favourable,  and  altronomcrs  en- 
joyed, in  the  completeft  manner,  the  fight  of  this  curious 
pha;nomenon.  I  was  the  more  anxious  to  have  a  view  of  it, 
as  I  Ihall  never  fee  it  more,  fincc  the  next  will  not  take  place 
till  the  5th  of  Mav  1832;  for  I  do  not  reckon  thofe  which 
will  be  invilible  in  Europe.  I  had  the  latij-faftion  of  ob- 
ferving  it  in  the  fame  place  where  it  was  obiL-rvcd  for  the  lirfi. 
time,  Nov.  7th,  163 1,  by  Gaffendi,  one  of  my  moll  illuf- 
trious  predecelTors  in  the  Collt-ge  dc  France.  iMercurv 
emerged  from  the  fun  at  8  minutes  pall  noon,  which  agrees 
to  a  minute  with  mv  tables  of  Mercury,  on  which  I  have 
been  employed  for  forty  years.  That  day,  remarkable  to  af- 
trouomers,  is  much  more  fo  on  account  of  the  regeneration 
of  France.  Lalande. 

Trom  a  Corrcfpondent. 
SIR, 

If  the  fnbioined  flcetch  and  account  of  Mercury's  tranfit  on 

the  9th  inltant,  and  his  contatl  with  the  penumbra,  or  light 

part  of  the  largell  fpot  on  the  fun  that  day,  be  worth  inlcri- 

mg  in  your  valuable  Magazini,   t'lc  infertion  may  perliaps 

j;  lend 
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lead  to  further  dlfquifitlon,  and  will  much  oblige  a  lover  of 
adronomv,  who  is  a  conilant  reader  of  your  Philolophical 
Magazine  *. 


Apparent  Tiffie. 

Firft  contact  with  the  light  part  at  ^  -  ]  t** 

Central  contact               -               -  -  ii 

End  of  contact                 -              -  -  1 1 

Firft  contact  of  Mercury  with  the  fun's  limb  1 1 

Central  contact               -             -  -  ii 

End  of  contact               -                -  -  ii 
Mr.  Tilloch. 
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From  another  Correfpondent . 

Noi'.  8,  t8o2. — At  2oh.  15^  apparent  time,  having  fitted 
a  prifmatic  dark  slafs  to  an  achromatic  telercope  of  Dol- 
lond's,  magnifying  about  65  or  70  times,  I  faw  Mercurv  upoa 
the  fun's  dilk,  extremely  diftinft,  and  well  defined.  As  Mer- 
cury was  then  approaching  very  faft  towards  the  fua's  centre, 

■"*  This  correfpondent  is  requefted  to  furnifh  us  wjih  the  longitude 
and  latitude  of  his  obfervatory,  the  method  by  which  he  afcertained  hs 
time,  and  the  nature  and  power  tf  the  telefcopt  he  made  ufe  of. 

and 
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and  the  body  of  the  fun  appearing  prelty  (Icady,  I  becran  to 
take  fomc  dillances  with  a  inicruincLcr  I  had  previoufly  ap- 
phcd  to  the  telefcopc  for  that  purpofe.  Upon  trial,  however, 
I  found  the  fun's  Hmb  fa  very  tremulous,  that  I  could  take 
but  few  meafures  fo  fatisfa^lorily  as  I  willied  :  thofe  which  I 
can  chiefly  depend  upon,  I  have  here  fele6led  and  reduced, 
by  which  it  appears  the  ncared  approach  of  Mercury  to  the 
fun's  centre,  was  at  2ih.  13'  38"  apparent  time,  when  Mer* 
cury's  centre  was  $<)'S"  north  of  the  lun's  centre. 

Apparent  Time.  Dill,  Centres.  O  &   ^ 

20^  56'    2-6"  1'    586" 

21   6  10-9  1    31*1 

21   8  25-5  I   4-9 

21  39  50-2  2   40-7 

21  45  29-2  3  152 

21  46  16-3  3   19*0 

21  50  :^'5  3  40.4 

Internal  contact  -  at  23"  5^'  5^" I  ann^rent  time 
External  contad        -       at     23    58    35-1  J  ^PP'^'^^"^  ^mie. 

The  above  times  and  obferved  diftances  are  reduced  to  the 
meridian  of  St.  Paul's  church,  latitude  51°  30'  49",  long* 
23*1 ''  weft. 

The  internal  contaft  was  alfo  obferved  in  long.  19-24", 
■weft  lat.  51^  31^  7''^  at  23h.  57'  iS-S^-',  which  reduced  to  the 
time  of  mv  obfervation  gives  23h.  57^  12*9^^  apparent  time. 
The  gentleman  who  made  this  obfervation  informs  me  that 
the  houfe  in  which  he  was  fituated  was  in  fuch  a  continual 
fliake  from  carriages  pafting  by,  that  he  could  not  be  certain 
of  the  contaft  to  lefs  than  a  few  feconds ;  alfo  that  the  me- 
thod by  which  he  got  his  time  was  by  equal  altitudes  taken 
under  the  like  difagreeable  circumftances. 

TO   THE  EDITOR. 

Refpefted  Friend, 
T  mull  bco-  room  for  a  few  lines  to  obviate  any  offence  to  a 
refpeftable  body  by  the  erroneous  addition  of  F.  L.  S.  to  my 
name,  which  I  meet  with  in  p.  ^^  of  laft  Magazine.  I  am 
neither  fellow  nor  aflbciate  of  the  Linnrean  Society,  and, 
notwiihftanding  the  infertion  of  a  little  piece,  which  has 
been  favourably  received  by  that  body  in  their  laft  volume  of 
Tranfac-lions,  am  not,  nor  have  been,  a  candidate  for  a  place 
therein.  Thy  fincere  Friend, 

L.  Howard. 

We  are  forry  to  have  made  the  mifiakc  alluded  to  by 
Mr.  Howard.     Il  arofe  Iroui  a  very  natural  aflbciation  of 

ideas, 
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i(!eas,  wlfich  niight  eafily  miflead. — His  pjirtner  in  bulinefs 
Mr.  All^n,  is  a  wonhy  member,  and  himfelf  a  meritorious 
contributor  to  the  labours  of  the  Linnceau  Society. 

GALVANISM.  Paris,  Od,  14, 

C.  Aldini,  a  native  of  Italy,  and  nephew  of  the  celebrated 
Galvani,  to  whom  we  are  indebted  for  the  difcovery  of  that 
eledlricity  called  the  Galvanic,  repeated,  a  few  days  ago,  in 
prefence  of  the  commiffioners  of  the  National  Inflitute,  and 
yefterday  at  the  Oratoire,  in  prefence  of  the  Galvanic  Society, 
the  principal  experiments;  in  confequence  of  which  he  af- 
ferts,  with  juftice,  that  the  ideas  of  his  uncle  refpecling  ani- 
mal ele6tricity  ought  not  to  be  entirely  rcjec'^ted,  to  adopt  ex- 
clufively  thofe  of  Volta  refpecling  .metallic  electricity.  It 
refults,  indeed,  from  the  experiments  of  C.  Aldini,  that  there 
is  an  animal  pile  and  an  animal  circle,  as  there  is  a  metallic 
pile  and  metallic  circle.  ■* 

The  experiments  of  which  we  were  wltneffes,  and  which 
prove  his  opinion  in  a  rigorous  manner,  are  as  follow  : 

irt,  The  fciatic  nerves  of  a  frog  being  laid  bare,  as  is  ufu- 
ally  done,  for  fubje(5ting  them  to  the  action  of  the  arming 
and  metallic  circle,  he  contented  himfelf  with  bringing  to- 
gether and  putting  in  contact  the  mufcular ,  parts  of  the 
thighs  and  paws  of  the  frog  with  the  uncovered  nerves,  and 
contractions  of  the  animal  took  place  as  in  the  ufual  Galvanic 
experiment. 

2d,  He  took  the  frog  bv  the  paws,  holding  it  with  one 
hand  bv  the  mufcular  parts,  making  the  nerves  hang  down: 
he  touched  with  a  finger  of  the  other  hand  the  nerves  thus 
fiifpended ;  and  the  contractions  took  place  as  by  the  metallic 
circle  and  Galvanic  apparatus. 

3d,  For  the  third  experiment,  he  made  his  afiiftant  hold 
the  frog  by  the  paws  or  bv  the  mufcular  parts;  applied  his 
finger  to  the  nerves,  without  giving  his  hand  to  the  afliltant ; 
and  the  contractions  did  not  take  place.  He  then  gave  his 
hand  to  the  affiltant;  and,  having  applied  a  finger  of  the 
other  hand  to  the  nerves,  the  contractions  took  place  as  in 
the  other  experiments.  Thele  experiments  were  repeated  on 
feveral  frogs. 

In  the  laft  place,  feveral  experiments  were  made  on  the 
head  of  a  large  dog  fcparated  from  the  trunk,  which  had  no 
relation  either  to  the  animal  circle  or  pile ;  but  afterwards 
they  took  one  of  the  above  frogs,  and,  by  putting  a  finger 
into  the  fpinal  marrow  of  the  dog,  prefentins:  with  the  other 
hand  the  nerves  of  the  iVng  to  one  of  the  mufcles  of  the  trunk 
7  "  of 
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of  the  door,  the  contra£lions  of  the  frog  tnr)k  placp  as  witi; 
the  Galvanic  apparatus;  whicli,  according  to  the  ()l)rcrvati(>n:7 
of  the  author,  leaves  no  doubt  refpe«Sling  the  exiftence  of  the 
animal  circle  and  pile.  Thefe  ingenious  experiments  will 
doubt'efs  furniHi  to  their  modeft  and  learned  author  a  multi- 
tude of  other  ideas  on  the  animal  economy,  particularly  re- 
fpeftir.g  the  nervous  fluid,  &:c.,  which  leave  him  the  care 
and  glory  to  explain. 

For  my  part,  I  came  out  from  thefe  experiments  charmed 
and  tranfported  with  admiration  at  the  fimplicity  of  the  means 
which  nature  employs  in  its  ph^enomena  that  feem  to  us  the 
moft  complex.  It  appears  to  me  proved,  that  to  perform  ^ 
prodigious  number  of  its  operations  it  contents  itfclf  with  one 
elci-l;ric  fluid,  which  it  puts  in  motion  at  the  furface  and  in 
the  interior  of  the  earth  by  a  kind  of  Galvanic  piles,  whicli 
produce,  as  I  have  explained  in  my  lectures,  a  great  number 
of  the  pha^noniena  of  the  animal  and  vegetable  kingdom; 
and  that  it  has  employed  the  fame  agent  in  the  animal  king- 
dom, by  organizing  the  nerves  and  mufcles  as  Galvanic  pilies 
to  execute  rnoft  of  the  operations  of  animal  life  bv  the  fame 
agent,  and  bv  means  of  thefe  fubftances  the  nerves  and  the 
nuifcles,  which  it  has  organized  in  fuch  a  manner,  that  they 
difcharge,  in  regard  to  each  other,  the  fame  funrtions  as  the 
different  metals  the  contact  of  which  excites  a  permanent 
current  of  the  ele£lric  fluid  ;  which  is  the  mod  valuable  dif- 
covcry  for  which  we  are  indebted  to  the  pile  of  Volta, 

It  had  hitherto  been  tried,  without  fuccefs,  to  excite  a  per- 
manent eleilric  current  without  friction ;  and  the  machine 
of  Hierne  did  not  accompliili  this  end  in  a  falisfadlory 
manner. 

This  permanence  of  the  elctilric  fluid,  for  which  we  are 
indebted  to  the  Voltaic  pile,  is  a  difcovery,  then,  no  lefs  ad- 
mirable perhaps  than  that  of  C.  Aldini ;  and  both  have  gi\-en 
to  the  n.itural  fciences  a  Itimulus  which  will  aftonifti  future 
ages,  if  the  refults  be  followed,  as  there  is  no  reafon  to  doubt. 
MASi;vER-EkN,  Profeflbr  in  the 
Special  School  of  Medicine  at  Stralburgh, 
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X  HE  principle  of  univerfril  r.ttraClion,  having  finally  fub- 
dued  everv  fptcies  of  oppofition,  is  ncnv  fixed  on  a  bale  nevtr 
to  befhakcn.  Many  are  tlie  tiuitJels  aticmpts  to  explain  its 
operation  by  the  iiiipullive  energy  of  lome  inv.f  ble  impalpa- 
ble fluid  :  but  thefeowe  their  birth  to  nietaphyfical  prejudice, 
and  are  juftly  difcarded  by  all  fober  and  reflecting  inquirers. 
Nor  is  the  fuppofition  of  fuch  mechanical  intermedia  merely 
repugnant  to  the  fpirit  of  true  philofophy ;  it  is  directly  cnn- 
tradicled  by  recent  difcoveries.  When  an  impulfe  is  com- 
municated to  anv  mafsorfyftem  of  particles,  it  is  transferred 
along  the  chain  by  a  feries  of  pulfations,  each  particle  in  fuc- 
cefiion  feeling  the  action  and  differing  a  momentary  derange- 
ment. Motion  is  therefore  propagated  in  the  fame  manner 
as  found,  and  the  celerity  of  its  tranfmiflion  muit  depend  on 
the  mutual  diltance  of  the  affected  particles  and  the  relative 
force  with  which  they  are  conne6ted  together.  In  moll  cafes, 
indeed,  that  come  under  obfervation,  it  is  impoflible  to  di- 
ftinguifh  the  interval  between  the  origin  and  the  termination 
of  an  impulfe,  which  is  thence  verv  ij;enerally  imagined  to  act 
iimultaneoufly  through  the  whole  line  of  its  communication. 
But,  though  the  rapidity  of  tranfit  outftrips  the  quicknefs  of 
our  fenfations,  it  Itill  requires  a  certain  lapfe  of  time.  Nav, 
on  thejuft  eftimate  of  this  principle, — on  the  duration  of  ef- 
fect,— (refined  as  it  may  appear,)  depends  the  theory  of  the 
tools  and  manipulations  ufed  in  moft  of  the  mechanic  arts. 
Nor  is  the  exiftence  of  fuch  a  fmall  yet  finite  moment  a 
mere  abftra6tion  j  it  is  the  necefTary  refult  of  the  known  pro- 
perties of  matter.  Were  we  to  fuppofe  that  the  fun  acts  on 
the  planets  by  the  intervention  of  fome  fubtle  medium  dif- 
fufed  through  the  celeflial  fpaces  and  endowed  with  the  moft 
powerful  elafticity,  a  very  confiderable  mcafure  of  time  would 
be  required  to  propagate  the  imprel^ion.  If  we  afcribed  to 
that  fluid,  for  example,  the  relative  deniity  and  elafticity  of 
hydrogenous  gas,  almoft  live  years  would  be  fpent  in  convey- 
ing the  impulfive  energy  to  the  eartl).  But  it  is  proved,  by 
fome  late  and  very  nice  refearches  of  M.  Laplace  on  the  ir- 
regularities of  the  planetary  motions,  that  the  attra6tive  force 
of  the  fun  is  exerted  fimultaneouflv  at  all  diftances.  The 
notion  of  an  intermediate  fluid  is  thus  entirely  precluded. 
The  principle  of  a^lion  at  a  dijiance  is  therefore  a  primary 
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and  cfTetit'al  law  of  nature.  Gravitation  itfelf  is  only  a  branch 
of  that  law,  from  which  are  derived  the  various  conllitution 
and  all  tb.e  diverniied  properties,  of  bodies.  The  mutual  action 
exerted  between  two  elementary  portitms  of  matter  is,  in  the 
lancruagc  of  modern  algebraids,  always  fome  fuTiil'ion  of  their 
diftance.     At  proximate  didances,  this  fuuAion  mull  change 
repeatedly,  and  with  different  degrees  of  intcnfity,  from  pofi- 
live  to  negative,  or  from  attradlion  to  repulfion.     Hence  the 
varied  ftruiilure  and  compofition  of  bodies.     It  is  indifferent 
whether  we  confider  the  elementary  portions  of  matter  as 
points,  atoms,  particles,  or  molecules.     Their  magnitude,  if 
they  have  any,  never  enters  into  the  eftimate.     When  the 
diftance  is  confidcrable,  the  law  of  action  becomes  confounded 
with  that  of  gravitation,  and  is  of  fuch  remarkable  fimplicity 
as  to  qualifv  it  for  the  happieft  application  ever  made  of  the 
mathematical  fciences.     Could  we  afcertain  the  gradations 
at  near  diftances,  wc  might  determine  the  ftru(5lure,  afTuii- 
tics,  and  mutual   operations  of  bodies,   with  the  fame  cer- 
tainty as  we  compute  the  revolutions  of  the  planets.     But 
fuch  adifcovery  fecms  placed  beyond  the  reach  of  the  human 
faculties.     However,  by  a  fcrupulous  attention,  we  may  dif- 
cern  certain  inftances  of  the  approximation  and  Iranfition  of 
corpufcular  forces.     And  I  hold  thofe  finfts  to  be  the  more 
valuable,  as  they  form  the  intermediate  link  between  the  me- 
chanical and  the  chemical  pha?nomena. 

Of  this  kind  I  confider  \.\\c  afcenjloii  of  water  and  othir 
lionlds  in  capillary  tubes.  This  fa6l  is  fo  familiar  that  I  need 
not  flop  to  clefcribe  it.  It  was  firft  noticed  by  the  Academy 
del  Cimtnto,  at  Florence,  early  in  the  17th  century;  but 
feems  not  to  have  been  much  regarded  in  the  fequel.  After 
the  promulgation,  however,  of  the  Newtonian  fyftem,  the 
fubjcift  was  revived  with  ardour.  It  was  iuflly  confidered  as 
afrbrding  intuitive  evidence  of  the  reality  ot  attraftion.  About 
the  beginning  of  the  i8lh  century,  Hawkfbee,  in  England, 
made  fon-.e  excellent  experiments  on  capillary  aftiun  ;  and 
Muirchenbroeck  piirfucd  the  fame  courfc  in  Holland.  Similar 
expcrimtrnts  were  performed  in  France;  but  in  that  country 
the  Cartciiiui  philofophv  was  then  in  the  height  of  its  career, 
and  no  deliberate  atleniion  could  be  paid  to  fatils  which  ap- 
peared to  countenance  an  oppofite  fyllem.  About  the  fame 
period  Dr.  .Turin  publilhed,  at  London,  an  elaborate  diU'erta- 
tion  on  the  caufe  of  capillary  action  ;  and  his  explication  of 
that  curious  fai!:t  feems,  either  from  convi6liou  or  fupine 
acquiefcence,  to  be  almoft  univerfally  adopted.  It  is  repeated 
in  all  the  elementary  books  of  natural  philofophy.  It  con- 
tinues to  maintain  the  fame  credit :  no  fufpicioa  is  ever  darted 
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of  Its  foliditv,  aud  fcarce  an  attempt  is  made  to  eftablifh  au- 
oilier  theorv.  The  celebrated  Clairaut,  indeed,  has  cafaaliy 
touched  on  the  liibject  of  capillary  action  in  his  Trealife  oh 
the  Figure  of  the  Earili;  but  his  inveftigation  of  that  phae- 
nomenoa  is  luft  in  a  chaos  of  calculation.  M.  Lalande,  who 
is  fo  a6live  a  writer,  has  tried  to  unravel  it:  the  aftronomer 
does  not  appear,  however,  to  have  fucceeded.  I  content  my- 
felf  with  this  general  notice  of  his  little  tradl ;  for  to  refute  it 
is  much  eafier  than  to  render  it  diftin6tly  intelligible. 

But,  when  we  coolly  confider  Jurin's  account  of  capillary 
aftion,  we  are  furprifed  that  it  coulJ  obtain  fuch  fuccefs.  It 
is  in  appearance  (imple  indeed,  and  plaufiblej  but  it  will  not 
bear  the  ilightell  examination.  The  water  is  conceived  to  be 
kept  fulpended  in  the  tube  by  the  attraction  of  the  fmall  ring 
of  glafs  immediately  above  the  interior  furface.  But  I  afk. 
Ought  not  the  ring  heloiv  to  exert  an  equal  force  in  a  con- 
trary direction,  and  confequently  deftroy  the  eff'e6l  of  the 
former  ?  This  argument  it  leems  impoffible  to  elude,  and  to 
expand  it  wo.ukl  be  fuperfluous.  We  muft  therefore  regard 
the  common  account  of  capillary  action  as  entirely  without 
foundation. 

It  may  well  furnifh  matter  for  fnrprife  and  mortification  to 
remark  fuch  a  glaring  overfight  committed  in  the  very  porch 
of  the  phytical  fciences.  But  if  we  extend  our  obfervaticns 
we  fliall  foon  be  convinced  that  the  popular  branches  of  phi- 
lofqphy,  w  ith  all  their  fuppofed  improvement,  are  in  general 
ftill  very  dcfeclive  and  erroneous.  Thofe  tiowery  departments 
have  been  left  to  the  culture  of  a  lecondary  order  of  men, 
whofe  imagination-  was  commonly  more  powerful  than  their 
judgment.  In  everv  aoe  the  vigour  of  genius  has  been  di- 
reiSted  to  the  fublimer  parts,  and  thofe  united  efforts  have 
reared  a  ftupendous  monument  of  the  penetration  and  re- 
fources  of  the  human  mind. 

In  attempting  to  explain  the  mode  of  capillarv  action,  the 
chief  dlfiicidly  leems  to  arife  from  the  prejudice  that  a  lier- 
tical  attraction  is  necelTary  to  account  /or  the  elevation  of 
liquor  in  the  tube :  yet  this  is  alknedlv  not  the  primary  di- 
rection of  the  force  3  for,  the  action  of  glafs  being  evidently 
confined  within  very  narrow  limits,  that  virtue  muft  be  dif- 
fufcd  over  the  internal  furface  of  the  tube,  aud  confequently 
mult  exert  itfelf  lalerally^  or  at  right  ancles  to  the  fides.  Nor 
is  it  difiicuh  to  conceive  hov/  a  lateral  aclion  may  caufe  an 
alcent.  We  know  that  in  fliids  a  force  impreOed  in  07ie  di- 
reftion  is  capable  of  propagaung  itfelf  in  all  directions.  The 
tendency  of  the  liquor  to  approach  the  glafs,  mult  occafion  it 
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to  fpread  over  the  internal  cavity  of  the  tube,  and,  confc- 
quently,  to  mount  upwards. 

But  let  us  view  the Tubjeft  a  little  niore  clofely.  Suppofe 
I  put  a  drop  of  water  upon  a  horizontal  plate  of  glafs :  it 
will  quit  its  globular  form,  adhere  to  the  glafs,  and  fpread 
cut  till  it  has  covered  the  plate  uilh  a  thin  aqueous  film. 
What  then  is  the  caufc  of  this  phienomenon  ?  It  is  furely 
not  the  mere  incumbent  weight  of  the  water;  for  that  would 
not  have  been  fufficient  even  to  furmount  the  mutual  adhefion 
of  the  particles  of  the  fluid,  or  their  natural  tendency  to  ag- 
globulate.  Befides,  the  fame  precife  efi'eiSl  will  take  place  if 
the  drop  be  applied  to  the  under  fide  of  the  plate.  The  water 
therefore  diflut'es  itfclf  on  the  glafs  in  the  fame  manner  as  if 
it  were  urged  bv  the  prefTureof  a  column  afting  againft  that 
furface.  Its  attraction  to  the  glafs  is  equivalent  to  this  fup- 
pofed  prell'ure,  and  is  produ6tive  of  the  fame  confequences. 
But  whv  (liould  the  mere  tendency  of  the  water  to  the  furface 
of  the  sjlafs  occafion  a  difperfive  motion  ?  The  reafon  is,  that 
the  exTcrnal  particles  could  not  approach  without  fpreadlng 
themfelves  and  extending  the  film  :  and  analogy  will  inltruct 
us,  that  the  attraction  of  water  to  glals  mult  increafe  in  pro- 
portion to  the  proximity  of  its  approach,  till  it  has  reached 
the  term  of  clofeft  union. 

If  the  plate  be  held  vertically  the  aqueous  film  will  ftiJl 
adhere,  but  only  to  a  certain  limited  elevation,  depending  on 
its  thickncfs.  I  reckon  the  force  of  fufpenfion  correfponding 
to  each  inch  of  width,  or  of  the  extent  of  the  horizontal 
linear  boundary,  as  equal  to  the  weight  of  about  the  icotli 
part  of  a  cubic  inch  of  water.  Hence,  if  the  film  was  only 
the  locoth  part  of  an  inch  in  thicknefs,  it  would  maintain  a 
height  often  inches;  but  if  its  thicknefs  amounted  to  the 
locth  of  an  inch,  it  would  fubfide  to  an  elevation  of  one  inch. 

Suppofe  1  now  dip  the  plate  perpendicularly  in  a  bafin  of 
water,  the  film  will  lutVer  a  very  confiderable  modification. 
A  new  jiortion  of  water  greedily  attaches  itfelf  to  the  film, 
and  deprelfes  it  by  the  load  of  additional  weight.  The  curve 
of  protuberance  feems  nearly  an  inverted  parabola,  and  con- 
fequently  the  prcflure  to  be  fuftained  is  only  the  third  part  of 
what  would  obtain  if  the  column  had  been  of  imiform  thick- 
iiels.  The  relative  force  of  attra6tion  is  therefore  =  rtsTrJ 
and  if  we  conceive  the  height  to  be  equal  to  the  breadth, 
which  appears  nearly  the  cafe,  either  of  them  will  be  denoted 
bv  a/t*?',  or  a  little  more  than  the  fixth  part  of  an  inch: 
a  couvluliun  which  correfpoads  fufficicnily  with  obferva- 
Viou. 
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If  two  glafi  plates,  held  near  each  other  and  parallel,  be 
dipped  in  water,  the  water  will  mount  in  the  included  fpace. 
The  aqueous  protuberance  is  now  confined,  and  the  alcent  of 
the  column  is  therefore  greater;  befides  that  the  effe6t  is 
doubled  by  the  united  a6lion  of  both  oppofite  furfaces.  Each 
furface  atis  only  upon  a  thin  film  ;  but,  fince  the  force  is 
fpent  in  fupporting  the  particles  which  adhere  to  this,  the 
height  of  the  column  mnft  evidently  be  inverfely  as  the  weight 
fufpended,  or  the  diftance  between  the  glafs  plates,  Imagme 
the  interval  bet^veen  thofe  plates  to  be  the  looth  part  ot  an 
inch:  then  each  furface  may  be  confidered  as  acting  againft 
a  column  of  the  thicknefs  of  the  200th  part  of  an  inch  ;  and 
lince  the  force  of  attraction  is  equivalent  to  the  weight  of  the 
looth  part  of  a  cubic  inch,  the  correfponding  afcent  muft  be 
two  inches.  In  like  manner,  if  the  interval  were  only  the 
200th  part  of  an  inch,  the  height  of  the  colunni  mult  be 
four  inclies.     In  general,  put  d  =  the  diftauce  between  the 

plates,  and  — -,  =  the  height  of  the  column. 

The  fame  reafonlng  is  applicable  in  the  cafe  of  capillary 
tubes.  The  attraction  of  the  internal  furface  is  exened  on 
a  thin  circular  lining;  b'.it  this  force  is  diluted  and  attenu- 
ated by  the  preiT'ure  of  the  water  which  adheres  to  the  film 
and  occupies  the  cavity  of  the  tube.  A  circle,  it  is  well 
known,  is  equal  to  a  redjtangle  which  has  the  circumference 
for  its  bafe  and  half  the  radius  for  its  altitude  :  confequently 
the  attra(!:tive  power  of  the  glafs  will  produce  the  fame  effe<^ 
as  if  it  afted  fimply  againft  a  column  whofe  thicknefs  is  one- 
fourth  part  of  the  bore  of  the  tube.  But  we  have  already  feen 
that  the  nieafure  of  force  is  exprefled  by  jhs',  and  hence,  if 
d  denote  the  width  of  the  bore,  the  height  at  which  the  water 

will  he  fufpended  in  the  tube  will  be  rr  — •.  =  — • 
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Thus  the  altitude  of  fufpenfion  in  capillary  tubes  is  the  double 
of  what  obtains  with  parallel  plates  whofe  mutual  diftance  is 
the  diameter  of  the  bore. 

The  fufpenfion  of  water  in  capillary  tubes  muft  depend 
/entirely  on  the  imalinefs  of  the  fuperior  orifice.  Nor  will 
the  effect  be  in  any  deccree  altered,  however  much  the  lower 
part  of  the  tube  be  enlarged  :  for,  by  the  laws  of  fluids,  the 
preflure  is  proportional  merely  to  the  altitude  of  the  column  ; 
and  tliis  preffure  is  balanced  at  the  upper  extremity  bv  the 
adhefive  force  of  the  film,  which  attaches  itfelf  to  the  ipfibe 
af  the  lube. 
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If  a  cnpillary  tube  be  inferted  through  another  tube,  nnd 
both  dipped  in  water,  it  will  rife  not  only  in  the  ca;  ill.iry 
bcic,  but  in  the  interftice  between  the  two  tubes.  Kven 
tlu-.iigh  the  diameter  of  the  outer  lube  he  eonfiderable,  the 
water  nnift  form  a  fenfible  elevation  in  the  internud!;ite  ring; 
and  this  elevation  will  be  determined  by  comparinjr  the  ex- 
tent of  the  oppofite  furfaees  of  glafs  with  the  intercluded  fpace 
Pii  which  their  a6^ion  is  fpent.  Ihc  abfolute  afcent  in  the 
capillary  bore  continue?  the  lame;  but,  if  we  eltiniate  it  tioni 
the  external  protuberant  ring  of  water,  it  will  appear  evi- 
dently diminifhed.  Conceive  the  outer  tube  to  he  lilted  with 
a  bottom,  and  the  whole  to  be  removed  from  the  bafin  :•  the 
eflicl  will  flill  remain  the  fame,  and  corifequintlv  the  ;iy>pa- 
rent  altitude  of  the  fluid  .n  the  capillarv  bore  will  be  din^i- 
r.iflied.  Let  d  denote  this  bore,  rf"  the  diameter  of  the  tube, 
and  d"  the  width  of  the  outer  tube,  or  rather  that  of  the  oif- 
tern  in  which  the  capillary  is  plunged  :  then  it  mnv  be  eatilv 
inveftigatcd,  from  the  principles  already  explained,  that  ibe 

hei0.ht    to    which    the   water    will    rife   is   — f — ; 

^-)  in  inches. 

If  the  tube  has  its  lower  orifice  not  too  wide,  on  removing 
it  from  the  ciflern  in  which  it  was  immerfed,  a  drop  of  water 
>\i!l  adhere,  and  the  column  in  the  capillary  bf>re  will  remain 
at  the  fame  height.  Its  fufpeufion,  we  have  feen,  is  pro- 
duced by  the  lateral  adhefion  of  the  internal  film,  to  which 
a  cylinder  of  water  attaches  itftlf.  If  the  droj)  at  the  extre- 
mity be  diminifhed  by  any  caufe,  fuch  as  the  contact  of 
bibulous  paper,  the  column  will  fubfide ;  for  the  tendency 
of  the  water  to  agglobulate  then  eountera6ts,  in  fome  degiee, 
its  capillary  exteulion  in  the  tube.  Cover  a  horizontal  j^iece 
of  glafs  with  a  fine  film  of  water,  and  brimr  the  tube  with 
it?  charcre  to  touch  it,  the  water  will  immediately  defert  the 
cylindrical  cavity  and  fpread  over  the  film.  1  he  atirai'-f  ion 
■which  the  vertical  column  of  water,  joined  to  its  weight,  bears 
ta4he  expanfive  horizontal  film,  overcomes  its  adhelion  to 
the  narrow  film  that  lines  the  infide  of  the  tube.  We  here 
contemplate  the  extreme  cafe  ;  but  it  fliould  be  remarked  in 
general  that  the  mutual  attrat^tion  of  the  particles  ot  water  or 
other  duids  muft,  to  a  certain  decree,  diminitli  their  afcent 
in  capillary  tubes,  fince  that  force  tends  to  agglomerate  the 
parts,  and  confcquently  oppofes  any  ramifications  or  fila- 
mentous '"'■olongations  of  the  fluid.  This  refiftancc,  il  might 
>7        ^  .  "bo 
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be  Hiown,  is,  like  the  capillary  aftion  itfelf,  inverfelv  as  the 
xvidth  of  the  bore.    The  two  oppolite  eftects,  being  thus  pro- 
portional, are  confounded,  and  their  difference  only  is  ob- 
iervcd.     In  the  cafe  of  glafs,  the  capillary  action  greatly  pre- 
ponderates :    one  conlequence  of  this   is  the  concavity  re- 
marked at  the  top  of  the  column;  a  clear  proof  that  the  lateral 
exceeds  the  central  adhefion.     If  the  upper  iurface  were  per- 
feclly  flat,  thofe  two  forces  would  be  in  exa6l  equilibrium. 
But  the  convexity  of  the  top  of  the  column  proves  that  the 
fluid  has  a  oreater  attratilion  to  its  own  particles  than  to  2:iais. 
Such  is  the  cafe  with  quickulver,  which,  iniiead  of  afccnding 
in  capillary  tubes,  fuffers  a  dcpreffion  according  to  the  fame 
law.     This  remarkable  fa6f  has  been  alcribed   to  fome  re- 
pulfion  exifting  between  quickfilver-  and  glafs.     But  I  regard 
fuch  a  fuppofition  as  equally  unnecefl'ary  and  improbable. 
The  fame  conlequence  would,   no  doubt,   take  place  with 
water  in  polilhcd  tubes  of  fteel  or  brafs.     If  I  place  a  drop  of 
water  on  a  fmooth  furface  of  metal,  or  a  globule  of  quick- 
filver on  a  plate  of  glafs,  neither  of  thei«  will  feem  at  all  af- 
fet'^ed  bv  the  contact,  but  will  obey  the  altraclion  ot  their 
own  particles,  and  therefore  affe6l  the  fpherical  form. 

Hence  the  mercury  in  a  barometer  can  never  mount  to  its 
true  height;  and  the  error  will  be  the  more  confidevable  in 
proportion  as  the  tube  is  narrow\  If  two  tubes  of  diBerent 
diameters  be  carefully  filled  and  planted  in  the  fame  baiin, 
the  mercurial  column  will  ftand  vifibly  higher  in  the  wider 
tube.  This  aberration  has  been  generally  ncglecled,  though 
it  muft  evidently  atfe6l  the  barometric  calculation  of  the  alti- 
tudes of  mountains  ^ . 

On  the  fame  principle  I  would  explain  the  familiar  experi- 
ment of  a  needle  fwimminw  on  the  furface  of  water.  It  is 
fuperfluous  to  have  recourfe  to  any  fuppofed  repulfion.  The 
internal  cohefion  of  the  water  oppofcs  its  divifion;  a  gentle 
cavitv  is  formed,  which,  preliinji  upwards,  fupports  the  needle. 

Above  twenty  years  ago,  that  able  chemill  M.  Gayton- 
Morvean,  examining  into  the  nature  of  chemical  affinities,  at- 
tempted to  determine  the  relative  attraclion  of  a  variety  of  fub- 
ftances,  from  the  force  required  to  detach  fmall  plates  of  glafs 
or  metal  from  their  contatt  with  water  or  quickfilver.     The 

•  Suppcfc  the  n:erciirial  column  at  the  bottom  of  the  mountain  to  be 
30  inches,  at  the  fimmiit  15  ;  and  let  the  depreHion  he  equal  to  the  20th 
o^  an  ir.ch,  which  corrt-rponds  to  crJiui-r/  tubes.  Then  the  ccrrccteii  co- 
luiTins  arc  30"05  and  i5'05;  but  the  ratio  of  thefe  numbers  is  d;ftt.-rcnt 
from  th'.t  of  30  to  I5,,  and  conretiuentiy  it  v.V.\  give  a  different  altitude. 
The  comnv.n  c;;!culatioa  will  reprefent  the  mountain  above  90  feet  higher 
than  it  ouijlit  to  be. 
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idea,  tliough  not  logically  accurate,  was  ingenlmi?,  and  had  a 
certain  degree  of  fuccefs.  Jt  is  evident  that  the  force  meafu red 
\va?  not  (trictly  that  of  mutual  attraction,  hut  onlv  the  weight 
of  the  protuberant  mafs  of  fluid  the  moment  before  its  lepa- 
ralion.  Nor  does  the  height  of  this  column  depend  on  its 
mere  adhelion  ;  for  it  can  never  exceed  the  cohefive  force  of 
the  fluid  molecules  to  each  other.  When  the  plate,  what- 
ever may  be  its  attraftive  power,  is  railed  above  a  certain 
limit,  the  attached  column  breaks,  and  part  of  it  adheres  to 
the  plate,  while  the  refl  falls  back  into  the  bodv  of  the  fluid. 
Thus,  thofe  experiments  can  afcertain  the  adhefion  ot  the 
plate  only  when  it  is  comparativelv  very  iuiall  ;  in  other  cafes 
thev  meafure  limply  the  integrant  attracticm  of  the  particles 
of  the  fluid.  If  capillary  a<ition  be  regarded  as  approximate 
to  chemical  aflinity,  this  may  be  always  determined,  with 
facility  and  with  fufiicient  accuracy,  by  obfervinjj;  the  afccnt 
in  two  parallel  plates  fixed  at  fome  minute  but  known  di- 
llance  from  each  other. 

The  elevation  of  a  liquid  in  a  capillaPt'  bore  is  produced  by 
it?  fpecific  attra6lion  to  the  matter  of  the  tube.  With  dif- 
ferent fubftances  the  cfl'e6ts  are  confiderablv  ciiverdfied  :  al- 
cohol, for  example,  rifes  little  more  than  a  third  part  of  the 
height  to  which  water  reaches.  But  the  llighteft  alteration 
in  the  conflitulion  of  the  fubltance  will  fomeiimes  occalion  a 
very  material  difference  of  eti('»ft.  Thus  I  find  that,  on  di- 
luting the  alcohol,  the  afcent  of  the  liquor  is  fcarcely  at  all 
ausfmented  ;  but,  if  I  reverfe  the  procefs,  and  add  a  few  drops 
of  alcohol  to  the  water,  the  capillary  column  will  fuffer  a  re- 
markable deprefiHon.  On  this  principle  might  be  conftrudled 
a  very  fimple  hvdrometer  for  meafuring  the  ftrcngth  of  weak 
1  quors.  And  I  would  invite  chemifts  to  try  capillary  at^lion 
with  different  faline  and  metallic  folutions,  as  1  am  confident 
that  many  curious  facts  would  thus  be  dilcovered.  Nothing 
could  exceed  the  fimplicily  of  fuch  an  inftrument.  It  is  only 
neceffary  to  choofe  a.  fine  calihred  tube,  and  to  have  it  divided 
on  the  outfide  into  equal  parts  by  the  point  of  a  diamond,  or 
marked  with  enamel  colours.  On  plunging  it  into  the  li(juid 
and  then  removing  it,  the  precife  effect  would  be  indicated 
by  the  fufpended  column.  I  have  no  doubt  but  that  fuch 
an  inflrument,  in  the  hands  of  a  fkilful  operator,  would  be 
brout:^ht  to  mark,  with  furficient  exaclnefs,  the  proportion  of 
in-!;redicnts  contained  in  a  compound  fluid,  and  might  in 
fouie  cafes  fuperfede  the  trouble  of  analyfis  itiVlf. 

The  afcent  of  water  through  pounded  glals,  fand,  and 
other  powdery  fubftances,  is  juftly  explained   by  capillary 
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flr^iion.  The  effe6l  is  produced  bv  the  attraftion  of  the  nu- 
merous proximate  facets  :  and  it  is  the  more  notable,  as  the 
itffgreofate  furface  is  ven,'  large  in  comparifon  with  the  inter- 
itices  to  be  filled  up  with  humidity.  But  the  abforption  of 
water  by  bibulous  paper,  linen,  or  flannel,  though  com- 
monly referred  to  the  fame  caufe,  is  of  a  verv  different  na- 
ture. From  clofe  obfervation  I  am  convinced  that  in  thofe 
inftances  there  occurs  a  real  though  not  a  permanent  change 
of  conftitution  :  the  folid  begins  to  affimilate  itfelf  to  the 
<^ualities  of  the  combined  fluid,  and  becomes  fofter  and  more 
tranflucid.  By  means  of  an  inftrunient,  contrived  to  mea- 
fure  the  fmallefl  alteration  of  volume,  I  have  proved  decl- 
iively  that  the  union  of  water  or  oil  with  paper  or  linen  \s 
accompanied  with  a  general  contradlion  or  concentration  of 
the  niais.  Nay,  applying  a  delicate  thermometer,  I  perceived 
a  very  fenfible  extrication  of  heat  invariably  to  take  place 
during  fuch  combinations.  And  this  effe6l  uas  the  greater 
in  proportion  to  the  previous  drvnefs  of  the  folid.  Thus  f 
have  fometimes  produced  a  heat  of  ten  degrees  by  moiftening 
faw-duft  which  bad  been  parched  before  the  fire.  An  ab- 
iorption  of  this  kind  is  (trictlv  a  chemical  procefs :  the  in» 
ternal  ftru<3:ure  of  the  folid  is  o.Uered,  and  a  force  is  deve- 
loped verv  diftmft  in  quality  and  detrree  from  what  obtains 
in  capillarv  action.  The  contemplation  of  fuch  fafts  may 
ferve  to  extend  our  ideas  of  chemical  agencv.  The  ftate  of 
fluiditv  is  elTential  to  its  operation ;  but  that  quality  is  re- 
jquired  onlv  in  one  of  the  ingredients,  and  the  refult  of  the 
combination  mav  be  indifferently  a  fluid  or  a  folid.  Copper 
will  imbibe  quickfilver  and  become  only  more  brittle;  and. 
on  the  other  hand,  quickfilver  will  diffolvp  a  fmall  portion  of 
copper  without  relinquifhing  its  fluid  character.  Nay,  if  the 
one  fpecies  of  combination  can  be  produced,  we  may  fafely 
infer  the  exiftcnce  of  the  other.  Thus  all  ftones  are  found 
to  contain  water  incorporated  in  their  fub (lance,  altocrethfir 
diftinft  from  what  may  iniinuate  itfelf  in  their  accidental 
crevices.  If  we  reverie  the  combination,  therefore,  and  fup- 
pofe  the  fluid  to  predominate,  we  (liall  conclude  that  water 
is  to  a  certain  desrec  capable  of  diflblvine;  all  forts  of  flones. 
And  if,  difregarding  the  authority  of  difputed  fyftems,  we 
candidly  examine  the  numerous  fafts  that  occur  in  geology, 
we  cannot  hefitate  to  admit  the  jullnefs  of  the  propofition. 
I  would  not  venture,  however,  to  maintain  that  water  is 
fingly  capable  of  diflblving  the  hardeft  ftone;  for  the  cohefion 
ot  the  integrant  molecules  will,  in  fome  cafes,  oppofe  a  forqe 
Superior  to  the  at-tra6lion  of  the  water.     But  the  procefs  mar 
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he  aflifted  by  the  concurrence  of  other  agrpnts  that  tend  to 
difiiiiite  the  iolid.  In  general,  the  action  of  chemical  athni- 
ties  admits  of  comparifon  with  the  application  of  mechanical 
force.  There  arc  fome  obvious  fai'-ls  which  at  once  illuftrate 
and  confirm  this  principle.  For  example,  carbonic  gas,  com- 
bined with  water,  enters  into  the  compofition  of  marble;  but 
neither  of  thofe  fufi;itive  fublhince?,  however  concealed  or 
difguifed,  vet  abandons  its  fpccitic  character,  (^m  the  ap- 
plication of  intenfe  heat  their  elafticitv  becomes  developed 
with  irrcfiftible  force,  and  tiiey  make  their  efcape,  leaving 
the  flony  batis  in  the  dry  cauliic  ftate  of  quicklime.  I  fliall 
mention  one  other  fa6t  which  exhibits  the  play  of  chemical 
affinities.  Charcoal,  it  is  well  known,  has  the  property  of 
imbibing  air ;  and  I  have  proved  from  experiment  that  this 
imprifoned  air  exifts  in  a  comprefl'ed  or  condenfed  ilatc.  But 
water,  being  applied  to  the  charcoal,  will  be  immediately 
ablorbcd  by  fuperior  attraction,  and  will  dillodge  the  air, 
which  now  recovers  its  ufual  expaniion. 

Sulphuric  acid,  potafli,  and  in  general  all  the  deliquefcent 
falts,  have  the  power  of  attrafting  moifture  from  the  atmo- 
fphere.  They  exert  a  real  chemical  action  which  overcomes 
the  adhefion  of  humidity  to  the  air.  But  I  have  remarked 
the  fame  property  to  obtain  more  or  lefs  in  a  great  variety  of 
fubftances;  in  paper,  linen,  flannel,  wood;  nav,  in  ftones 
and  earths.  The  water,  thus  abltrafted  f^om  the  atmofpliere, 
penetrates  into  their  fubftance  and  difappears.  The  furface 
of  glafs  fliows,  in  a  limited  degree,  a  fimilar  power.  I  have 
obferved  that,  on  the  approach  of  evening,  bits  of  glafs  be- 
came covered  over  with  minute  globules  lono;  befr)re  the  fur- 
rounding  air  was  abfolutely  damp.  About  the  temperature 
of  freezing  I  have  noticed  this  dew  to  appear  on  the  furface 
of  the  glafs,  vi'hen  niv  hygrometer  ftill  indicated  a  dn-ncfs  of 
■five  degrees.  But  in  higher  temperatures  the  effect  was  even 
more  (iiriking;  and  I  have  feen  the  fides  of  a  tumbler  co\'ered 
with  dew  when  the  ambient  air  pofleffed  15  degrees  of  dry- 
nefs.  In  thofe  cafes,  however,  the  humidity  is  merely  de- 
tached from  the  air  by  the  aftion  of  the  glafs,  and  it  remains 
adhering  to  the  furface  without  being  abforbcd  into  tlie  vi- 
treous mafs.  The  elTecl  cannot,  with  any  appearance  of  pro- 
bability, be  imputed  to  a  fuppofcd  alkaline  efflorefcence ;  f(>r 
it  was  obferved  with  fine  flint  glafs,  and  the  dew  collefted 
was  always  perfeAly  taflelefs.  When  polifhed  metals  were 
•xpofcd,  they  never  received  any  dew  till  the  atmofphere  was 
abfolutelv  damp.     They  feem  therefore  to  be  entirely  paflive. 

This  (ingular  property  of  glafs  is  certainly  a  modification 
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of  capillary  a^llon :  it  muft  therefore  obtain  in  other  kindred 
fubftances.  I  am  inclined  to  refer  it  to  the  fame  caufe,  how- 
ever apparently  fubtle,  which  has  fo  forcibly  llruck  me  in 
fome  other  refearches.  It  is  well  underftood  that  phyficai  is 
difierent  from  mathematical,  contact.  In  the  former  there 
is  a  finite  interval  whofe  extent  is  various,  depending  en 
the  mutual  relation  of  the  bounding  furfaces.  The  degree 
of  approach  is  greater  in  fome  cafes  than  in  others,  or 
the  conta6l  is  of  a  more  perfe<?b  kind.  I  have  proved 
lately,  I  think  to  demonftratlon,  that  air  is  feparated  from 
the  polifhed  furface  of  metal  by  a  much  wider  interval  than 
from  glafs  or  other  fubfiance;?.  The  air  therefore,  charged 
with  its  humidity,  approaches  fo  clofe  to  the  glafs,  that  the 
latter  exerts  nioft  powerfullv  its  fpecific  attraction,  and  de- 
taches the  minute  globules  of  water.  Paper  and  other  vege- 
table fubli:ances,  though  faturatcd  with  moifture,  and  there- 
fore capable  only  cf  difplaying  capillary  action,  feem  to  pof- 
fefs  the  fame  property  as  glafs. 

I  coniider  the  power  of  abftra^linfr  humidity  from  the  at- 
mofphere  as  of  important  confequence  in  the  verjetable  eco- 
nomv.  Plants  may  thus  inhale  licjuid  nutriment,  when  the 
ambient  air  is  itill  far  from  being  difpofed  to  part  with  it? 
watery  ftore.  And  we  have  feen  that  heat  promotes  the 
ettect.  Hence  certain  vegetable  tribes,  without  feeline:  the 
beneticial  influence  of  rain  or  dews,  are  yet  capable  of  ex- 
iiting  in  the  fultry  arid  plains  of  Arabia.  Thev  extraft  a 
fcanty  fupply  of  moifture  from  the  air  by  a  fort  of  chemical 
procefs.  Perhaps  the  organic  ftru6ture  of  the  plant  may  con- 
fpire  with  its  phylical  cualitv  in  augmeining  the  effect. 

The  celerity  of  the  iiow  of  liquids  in  capillary  fyphons  de-i 
pends  chiedy  on  a  circamftance  v.hich,  I  believe,  has  not 
hitherto  been  noticed.  If  we  confider  with  a  little  decree  of 
attention  the  motion  of  water  through  a  narrow  palTage,  we 
fhali  foon  be  convinced  that  it  is  not  regular  and  uniform.  The 
obftruction  at  fird  experienced  occalions  a  certain  accumula- 
tion, which  at  length  overpowers  refiftance  and  caufes  a  par- 
tial acceleration.  In  this  manner,  a  fort  of  continual  re- 
ciprocating tide  is  produced  in  a  feries  of  pulfes  more  or  lefs 
intricate.  Tliis  curious  effect  is  diftinclly  viiible  in  artificial 
jets-d'eau.  But  the  fame  thing  may  be  perceived  in  every 
current  of  water.  Hence  tlic  varying  dimpled  furface  ancl 
Jhe  gentle  uuinnur,  of  brooks.  The  volume  of  water  conti- 
nues the  Tan;c  ;  but  its  contours  and  flexures  are  inceiTantly 
changing,  and  foothe  the  fancy  by  exhibiting  a  picture  of  ani- 
mation. After  performing  a  certain  cycle,  however,  the  fame 
irregularities  are  again  reneated;  and  hence  the  inufical  ca- 
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(loncc  of  rivulets,  fo  clofely  aHbclatcd  in  our  minds  with  luxn* 
nous  eafe  and  ibe  calm  pleafures  of  pafioral  liie. 

If  we  examine  carefuUy  the  afcent  of  mercury  in  a  fine 
thermometer,  we  fliall  find  that  it  mounts  by  a  fucceflion  of 
(tarts.  It  feems  to  force  itfelf  along  bv  a  fort  of  vermicular 
motion.  Nor  does  the  refinance  depend  much  on  the  fricip- 
tlon  experienced  againft  the  fides  of  the  lube;  it  is  owing 
chiefly  to  the  wade  of  force  in  imprefling  a  narrow  thread  of 
liquid  with  thofe  concatenated  contractions  and  dilatations 
indifpenfahle  to  progreflive  motion.  I  mult  obferve  that  the 
term  jluidity  itfelf  is  merely  of  relative  import.  A  folid  body 
fnay  foften  by  infenfihle  gradations,  and  pafs  into  the  ftale  of 
a  fluid.  In  this  new  condition  the  particles  arc  indifierent  to 
pofition,  and  therefore  eafily  admit  of  intcftine  motion.  But 
fuch  a  property  implies  an  extenfion  of  the  fphere  of  mutual 
connection.  In  a  large  fvftem  of  molecule^,  the  tlighteli  al- 
teration in  the  fituation  of  each  is  futlicient  to  produce  a  total 
change  of  arrangement.  It  is  othcrwife  when  the  group  is 
very  limited.  Ihe  compofition  of  a  lluid  mav  thus  be  con- 
ceived to  refemble  a  long  fpring,  which  bends  eafily  and 
without  rifk  under  the  fmalleft  prell'ure;  while  the  ltru<5lurc 
of  a  folid  may  be  compared  to  a  fiiort  fpring,  which  yields 
only  to  the  application  of  a  great  force,  and  is  then  liable  to 
break.  But  the  action  of  heat  extends  this  imaninarv  fpring, 
and  promotes  foftnefs  and  fluidity.  Tlui?  a  bit  of  fealing- 
wax,  held  near  the  flame  of  a  candle,  gradually  lofes  its  angles 
and  protuberances;  an  evident  proof  that  the  fphere  of  mu- 
tual cohefion  is  enlarged.  And  everv  perfon  muft  have  re- 
marked that  oil,  during  the  heat  of  fiunmer,  becomes  appa- 
rently thin,  and  flows  with  facility.  Nay,  water  itfelf  under- 
goes a  fimilar  change  of  conftitution,  tliouch  it  eludes  ordi- 
nary obfcrvalion.  I  bend  a  thermometer  tube,  w-ith  rather 
a  wide  bore,  into  a  fiplion,  w  hich  I  infcrt  into  a  timibler  of 
cold  water,  and  count  how  many  drops  fidl  in  a  minute.  I 
then  empty  the  tumbler,  and  fill  it  to  the  fame  height  with 
hot  water  J  and,  replacing  the  fiphon,  1  And  that  the  drops, 
^hich  are  flill  of  the  fame  fize,  fucceed  each  other  much 
more  rapidly  than  before,  infomuch  as  fometimes  to  form  a 
continual  ftreamiet.  I  conclude,  from  feveral  trials,  that  the 
velocity  of  the  flow  is  at  leaft  fix  times  greater  near  the  boil- 
ing point  than  on  the  verge  of  congelation.  But  the  dif- 
ference may  be  rendered  much  more  flriking  in  another 
way.  The  height  to  which  liquids  are  projected  is  pro- 
portional to  the  fquare  of  their  initial  velocity.  Provide, 
therefore,  a  glafs  tube  three  or  four  feet  long  and  more 
than  half  an  inch  wide :  by  the  help  of  a  blow-pipe,  draw 
.  5  out 
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out  the  enu  Into  a  tapering  capillary  bore,  and,  a  little  above 
this,  bend  the  ihoulder  back  parallel  to  the  tube.  Then, 
holding  the  tube  perpendicular,  fill  it  with  cold  water,  and 
break  ofF  by  degrees  the  (lender  (lem  till  the  water  begins 
to  fpirt  up  perhaps  half  an  inch.  Now  plunge  the  lower 
end  of  the  tube,  for  the  fpace  of  a  minute  or  two,  in  boiling 
water,  and,  on  removing  it,  the  jet  will  appear  to  dart  almolt. 
to  the  height  of  three  teet,  but  will  gradually  fubfide  as  the 
heated  portion  of  water  is  expended. 

The  fame  experiment  will  fucceed,  though  in  different  pro- 
portions, with  alcohol  and  even  mercury.  Yet  all  thefe  are 
commonly  deemed  perfect  fluids;  nor  can  \Ve  doubt  that  the 
application  of  heat  will  in  everv  cafe  increafe  the  tenuity  of 
the  liquid  fubftance,  and  heighten  its  degree  of  fluidity.  If 
water  thus  experiences  fuch  a  change,  the  effeA  mufi:  be  pro- 
portionally greater  on  the  dilute  folution  of  mucilaginous  and 
iaccharine  matter  which  conftitutes  the  fap  of  plants.  The 
return  of  fpring,  by  the  mere  phyfical  influence  of  its  warmth, 
will  promote  the  flow  of  the  juices  deftined  for  the  nourifh- 
nient  of  the  vegetable  tribes.  That  genial  feafon,  therefore, 
not  only  reanimates  the  principle  of  life,  and  ftimulates  the 
orcrans  of  fecretion  to  elaborate  their  fluids,  but  quickens  the 
circulation  of  thofe  fluids  through  the  fine  ramifications  of 
the  fap-veflTels.  Hence  the  rapid  growth  of  plants  in  the  hot 
climates.  Hence,  likewife,  the  quick  vegetation  remarked 
within  the  polar  circle,  where,  for  the  fpace  of  weeks  or 
months,  the  flanting  rays  of  the  fun  play  without  intermifiion. 

Vcrfailles, 
0£lober  9,  1S02/* 


*  This  paper  was  drav/n  up  in  great  hafte  for  a  particular  occafion.  It 
K  now  printed  without  alteration,  ahhoiigh  i\\t  ;iuther  i?  nonfcious  of  its 
iefctts  Hi  point  of  anity  and  arrsngcment. 
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XXXT.  O'fervathns  on  the  Salt  of  Bitumen )  the  J^'it-Nohen 
of  the  Hindoos.  JBy  John  Henderson,  Efq.  Surgeon 
on  the  Bengal  EJlabiyhvient  - . 

Sal  Indus  vel  fubnigcr,vcl  fubiufus,  obfcuius  omnibus  fortior. 

Mrjfue,  c.  xvi. 

Et  alius  eft  Indus,  qui  eft  nijcr,  non  nigrcdine  napticitatis. 

A'vicerina,  lib.  ii.  c.  614. 

X  HE  faline  fubftance  which  has  lately  been  imported  into 
Britain  under  the  name  oi  fait  of  bitumen,  is  not,  as  might 
be  inferred  from  the  title,  a  natural  production,  but  an  ar- 
tificial preparation  of  great  antiquity  invented  by  the  Hindus. 
It  is  known  in  India  by  various  appellations  f  ;  but  the  trivial 
name,  by  which  it  is  familiar  to  thofe  who  have  refided  any 
time  in  that  country,  is  khala  nimuc,  or  black  fait.  It  is 
met  with  in  every  village  in  large  irregular  lumps,  for  the 
moll  part  of  a  dark  brown  colour. 

It  has  a  flrong  faline  tafte,  with  a  peculiar  fcnfation  dif- 
fufed  over  the  mouth,  which  is  not  eafily  defcribed.  At  firlt, 
the  tafte  is  difagreeable  :  but  I  have  been  told  by  thofe  who 
were  in  the  habit  of  ufing  it,  that  it  not  only  becomes  plea- 
fant,  but  is  often  taken  to  remove  a  difagreeable  tafte  in  the 
mouth.  When  the  fait  is  perfectly  dry,  it  has  fcarcely  any 
perceptible  fmell,  but  when  moiftened  it  fends  forth  a  ftrong 
lulphureous  fcetor. 

It  diflblves  readily  in  a  fmall  portion  of  water,  forming  a 
folution  of  a  greenifli  colour,  which  emits  a  ftrong  fulphu- 
reous  fmell,  refembling  bilge  water,  or  the  fouleft  gun-fcour- 
ings.  By  expolure  to  the  air,  the  fmell  gradually  abates, 
and  the  greenifti  tint  difappears,  the  liquor  becoming  as  clear 
as  the  pureft  water:  when  this  has  taken  place,  if  the  folu- 

*  Communicated  by  tlie  Author. — This  prefents  a  curious  Tpccimcn 
of  the  Hindoo  phyficj  and  fuithcr,  it  may  fuggi.(l  to  Eriiifli  piiti.iitioners 
the  trial  of  hydro-fulphurcts  alone  or  in  combullion,  as  in  the  cafe  of  the 
prelcnt  lair,  in  many  untried  difcafcs. 

f  By  tlie  Hindoos  it  is  called  bit-ncben,  fadnoon,  and  fooncherloon;  in 
Arabic  and  Ptrfian  MSS.  vwlk^  'lUdk-nuft,  nuik-ofxved,  nanuct-nufi^  nimu- 
'ciled,  and  nimuci-h:)idi.  It  is  the  fal-Kapblbuus  Indus  'vsl  InJicus  of  the 
Latin  verfions  of  the  Arabian  and  Pcrfisn  authors ;  the  pkarma.opeia  au- 
giijiayia  of  the  earlier  i:d'n\Q\\%  oi  ihc  Fhnrmacol>cia  Lo>idii!cnfts,  &c.  It 
mult  be  obferved,  that  ail  the  formulae  of  which  it  is  an  ingredient  in  tlie 
different  pharmacopeias,  are  copied  fiom  the  Arabian  authors  ;  and  there- 
fore I  doubt  much  whether  it  was  ever  imported  into  this  country  before, 
or  even  into  Europe  in  any  confiderable  quantity,  for  I  find  no  particular 
account  of  ii  in  ac»y  of  thefe  books.  It  is,  perhaps,  \.\iz  Jal-afpha!tites  and 
fjucmenui  of  Pliny  and  Galen. 
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tion  has  been  pretty  ftrong,  on  pouring  out  the  water,  the 
iiilic'e  of  the  vcfl'el  in  which  it  was  contained  is  found  lined 
with  a  crud  of  a  dark  brown  colour;  a  phrenomenon  obferved 
in  moft  fulphur  wells :  this  will  be  beft  difcovered  if  the  ex- 
periment is  made  in  a  glafs  veflel. 

A  lilver  fpoon  laid  over  a  frefli  folution  of  the  fait  became 
dilcoloured  in  the  couri'e  of  a  few  hours  ;  and  a  little  fugar  of 
lead  put  upon  the  fliank  of  the  fpoon,  and  kept  over  the  fo- 
lution during  the  night,  was  found  in  the  morning  confider- 
ably  blackened.  A  few  drops  of  the  nitric  acid  added  to  the 
frefli  folution  caufed  a  milky  appearance,  and  a  little  acetate 
of  lead  poured  into  a  glafs  of  it  cauied  a  precipitate  that  filled 
nearly  one-third  of  the  ylai's.  The  hepatic  gas  is  in  fuch  abun- 
dance, that,  bv  expofing  a  llrong  folution  in  a  tumbler  to  the 
air,  the  fulphur  becomes  at  once  evident,  in  the  cruft  with 
which  the  glafs  is  uniformly  found  to  be  lined. 

After  a  folution  of  the  fait  had  been  expofed  to  the  air  till 
it  became  perfecilly  clear,  a  quantity  of  it  was  poured  into  a 
china  plate,  and  gradually  evaporated  by  the  heat  of  the  fun: 
there  remained  in  the  plate  a  number  of  cubical  cryftals, 
evidently  pme  common  fait,  without  any  other  refiduum. 
The  fait,  from  the  talle,  and  fome  curious  phaenomena  at- 
tending it,  appeared  to  be  of  an  uncommon  degree  of  purity. 
From  thefe  experiments  it  appears  that  fait  of  bitumen  is 
chiefly  compofed  of  common  fait  and  hepatic  air,  or,  in  the 
language  of  modern  chemiilry,  of  muriate  of  fofja  and  ful- 
phureous  hydrogen  gas,  the  two  principal  ingredients  that 
impregnate  the  mineral  waters  of  Aix  la  Chapelle,  Baden, 
Harrowgate,  Moifat,  and  m.ofl  of  the  celebrated  fulphureous 
fprings  in  Europe. 

Tliere  arc  very  few  fulphurated  fprings,  either  hot  or  cold,  in 
Hindooflan  :  I  only  heard  of  one,  '••  in  the  province  of  Burd- 
wan,"  in  all  the  country  from  Hurdvvar  to  Point  Palmiras. 
How  far  the  Hindoos  have  fucceeded  in  diicovering  the  deiide- 
ratum  for  preparinix  them  artificially  appears  from  the  above 
anaUlis,  and  will  be  confirmed  by  comparing  a  folution  of 
the  ialt  with  the  fulphurated  waters  at  their  fources.  All  the 
European  procelTes  and  machinery  for  imitating  thefe  waters 
have  been  dire(!:led  to  the  impregnation  of  water  with  gas  dif- 
engaged  from  hepar  fuJphurls,  which  produces  an  imitation 
of  the  fulphurated  waters  mentioned  by  Dr.  Coggan  in  his 
Travels  on  the  Rhine,  but  not  of  J^Iofiat  or  Harrowgate  :  it 
niav  perhaps  be  found  that  air  difenoaged  from  common  fait 
is  diflerent  from  that  oS.  hcpar  Julphurh^  and  in  fulphur  fprings 
the  fait  feetus  to  be  a  very  univerfal  ingredient.  Not  only 
the  waters  already  mentioned,  but  thole  of  Corflorphine, 
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i>\..  Jk-rnard's  Well,  Hroughton,  Doddington,  Crlckle  Spa, 
Durham,  Rippon,  ^ihijnou,  KeddlcUonc,  Sutton  Bog,  &,c. 
&c.,  have  all  conimoii  fait  for  their  balis.  This  drlcovery 
of  the  Hindoos  is  upwards  of  two  thoufand  vcars  old,  and 
far  fiirpafles  aH  the  aitcinpis  of  modern  chemilis  to  make 
artificial  fulphurateil  waters  '^ :  thev  have  perhaps  dilcovercd 
the  very  procel's  employed  by  nature  in  the  formation  of 
them. 

The  Arabians  and  Perfians,  and  even  the  Mufliilmans  in 
India,  have  generally  conlidered  fait  of  bitumen  a  natural 
production  ;  and  thofe  who  allow  that  it  is  made  in  the 
country  infill  upon  two  kinds,  the  one  natural  and  the  other 
artificial,  and  that  the  latter  is  only  an  imitation  of  the  na- 
tural. The  Mahumniedans  have  fuch  a  contemptible  opi- 
nion of  the  Hindoos,  that  they  are  much  more  difpofcd  to 
believe  it  dug  out  of  the  earth,  or  formed  from  the  water  of 
the  Mare  Mortuum,  than  that  it  is  a  produ6ti()n  of  Hindoo 
chemillry.  Some  of  the  chemifts  to  whom  1  Ihowed  it  irt 
this  country  were  alfo  inclined  to  confider  it  as  a  natural  pro- 
duction. That  it  is  an  artificial  preparation  I  am  perfeiSlly 
convinced,  from  the  information  of  the  natives^  from  having 
feea  a  mafs  ot  the  fait  in  the  form  of  the  earthen  veflel  in 
which  it  hadbeen  made,  and  from  having  fucceeded,  in  a 
great  meafurc,  in  making  it:  finally,  Mr.  Robcrtfon,  the 
gentleman  who  collected  and  fent  it  from  India,  writes,  that 
the  fait  is  manufactured  in  the  neighbourhood  of  the  city  of 
Agra,  where  it  may  be  had  in  any  quantity.  Although  I 
was  at  confiderable  expenfe  with  the  native  chemilts  and  al- 
chemilts,  yet  I  muft  confefs  that  I  never  prepared  any  fait 
equal  to  what  was  to  be  got  in  the  bazar  or  market-place. 
I  Ihall  therefore  not  delcribe  the  different  procefTcs  performed 
bv  my  operators.  I  Ihall  only  remark  one  part,  in  which 
they  all  agreed,  and  that  was,  the  igneous  tufion  of  com- 
mon ialt  with  a  verv  celebrated  Hindoo  medicine  called 
turp' bulla  f,   or  the  three  fruits,  a  name  given  by  way  of 

*  Even  in  the  gafeous  pare,  :hc  prefcnr artificial  fulphurated  waters  arc 
faid  to  be  ditfcrcnt.  In  the  report  made  to  the  National  Inftitutc  of  France 
bv  citizens  Fourcroy,  Chaptal,  tiac-  relpcfting  the  artilicis!  mineral  waters 
of  Mellr!).  Paul  and  Co.,  they  o')!erve,  Qthly,  finally,  ♦'  the  fulphurated 
appeared  to  the  committee  not  fufficientiy  impregnaicd  with  ful|)huratcd 
hydrogen  gas." 

■\  T'arf  bulla  is  the  atriful  of  the  Arabians  and  Perfians,  and  the  true 
and  genuine  orii^in  of  thofe  celebrated  cnm[)Oiitior.!>,  iung  retained  in  th» 
pharmacopeias  of  Europe  under  the  title  of  nypccra\  a  word  which  feeuis 
to  have  exhauRed  the  ingenuity  of  our  Icxicograpiicri-,  who,  I  find,  are 
faft  expelling  it  from  their  lexicons  and  diftionaric;..  It  never  had  any 
conaeftion  with  the  Greek  word  Tpj<}>i,  nor  the  tijpbera  of  Scriboniu* 
Largus. 
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dlftlnction  to  the  Chebul,  Belleric  and  Emblic  myrabolans. 
I  muft  here  obferve,  that  there  is  not  a  particle  of  luiphurj 
alkali,  or  calcareous  earth,  ufed  in  the  procefs.  I  have  often 
tried  folutions  of  the  fait  with  infulions  of  flowers,  that  af- 
forded very  delicate  tefis  of  the  prefence  of  acids  and  alkalies, 
but  never  difcovered  the  fmailcii  appearance  of  either. 

As  a  medicine  foi*  man  and  beaft,  fait  of  biiumen  is  more 
extenfivelv  ufcd  in  Hindoortan  than  any  article  of  the  materia 
medica  that  I  know  of;  and,  except  common  culinary  fait, 
I  know  no  medicine  the  confumpiion  of  which  comes  near  it. 
It  forms  the  bafis  of  thofe  compofitions  called  m.:jjalasy  which 
the  natives  in  charge  of  horfes,  elephants,  camels,  and  other 
cattle,  are  in  the  habit  of  demanding,  once  a  month,  or 
oftener,  as  efTentially  neceflary  to  keep  them  in  proper  con- 
dition. The  Hindoos  themfelves  alfo  ufe  great  quantities  of 
it,  and  have  frequent  rccourfe  to  it  to  improve  their  appetite 
and  digeftion.  They  confider  it  a  fpecific  for  obttrucltons  of 
the  liver  and  fpleen,  particularly  tor  that  affe6lion  of  the 
fpleen  called  in  England  the  ague  cake*-,  which  is  a  very 
frequent  difeafe  in  India,  and  well  known  there  by  the  trivial 
names  peclj  and  bofe.  ft  is  a  moft  obftinate  diforder,  often 
continuing  for  years,  and  red itins;  the  moft  powerful  reme- 
dies :  after  every  other  has  failed,  it  has  been  frequently  known 
to  give  way  to  a  courfe  of  the  bk-nohen. 

It  is  in  high  eftimation  as  a  remedy  in  paralytic  diforders, 
particularly  for  that  fpecics  of  palfy  where  the  organs  of 
Ipeech  are  affected.  It  is  much  ufed  for  different  cutaneous 
affections,  worms,  old  rheumatifms,  indigeftion,  want  of 
appetite;  in  (liort,  it  is  confidered  the  grand  reftorative  for 
man  and  beaft  in  all  chronic  diforders.  Great  quantities  of 
the  fait  are  ufed  by  the  faliiiras,  or  native  farriers,  who  feeni 
perfeclly  to  underftand  the  principle  on  which  its  efficacy 
depends;  for,  after  giving. a  horfe  a  dofe  of  the  fait,  v.hich  is 
done  by  mixing  it  with  his  food,  they  always  give  him  water 
to  extricate  the  gas. 

*  This  aff^cVion  is,  I  believe,  a  rare  difeafe  in  Englanfl,  and  feldom 
treated  of  in  medical  books.  In  the  Eaft,  it  is  not  onh'  often  brought  on 
by  long-continued  fevers,  but  is  s  frequent  primsry  difeafe,  gnd  under  the 
titles  iu:trni  d  tebal  and  amafi  Jepur%  is  p,<rticiriar!y  dtfcribed  in  almoft 
every  Pcrfian  .'.nd  Arabic  MS.  on  the  praftice  of  phyfic. 
.  There  is  a  remedy  for  the  enlargement  of  the  fpleen,  now  very  popular 
•in  Bengal,  called  Lynd' s  pi' I  for  its  b.fc,  which,  from  the  heterogeneous 
ingredients  of  which  it  is  compofed.  has  generally  been  conhdered  by  the 
praftilioners  there  as  an  ufeleis  farrago:  however,  its  efficacy  has  been 
fuch  as  to  brinj:;  it  into  high  repute.  It  was  in  analyfing  this  pill  that  I 
"tjecame  acquainted  with  the  virtues  of  fait  of  bitumen. 

Mr.  Lynd  was  a  head  furgeon  0:  eminence  on  the  Bengal  eftablifliment. 
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XXXI r.  Memoir  on  the  Rrfinwg  of  LrnJ ;  zvith  fjjne  Erjlec- 
tions  on  the  Inconvenience  of  yljh  Cnj-t'lh;  and  the  D, J  crip' 
tion  of  a  ncKi'  and  cconomicnl  Method  of  conjlrutihig  Cupelh 
or  Jle fining  Vefj'tls:  read*  in  the  French  Niiiional  Infiitute. 
Jty  C.DvHAMELj  Member  of  the  hiJliliUe  and  InfpeSloT 

■  "  dj  JSllnes*. 

XT  is  well  known,  Ui.it  to  ftparate  filvcr  f'roin  Ic.id,  a  niclal- 
Jurgic  proccfs  called  fLlining  or  CLipcIlatluu,  pcrlornicd  in  a 
vclicl  called  a  cupcll,  has  been  employed  :  it  is  known  alfo 
that  this  vefi'cl  is  compofed  cither  of  the  aflich.  of  the  bones 
of  animals,  or  of  thole  of  vegetables,  after  thcv  have  been 
lixiviated,  to  free  ihcm  Iroiu  the  falinc  matters  which  they 
may  contain. 

The  great  qnantity  of  wood-aflies  )\:hich  mud  be  emplo)ed 
in  the  conltrnclion  oFcnpells,  and  the  difficulty  of  obtaining 
them,  long  ago  induced  mc  to  endeavour  to  difcover  a  fnii- 
pler  and  leTs  expcniive  method  of  conftrii6ling  the  vcflcls  iii 
qneftion.  The  old  chcmills  having  obferved  that  lead  be- 
comes oxidated,  or  reduced  into  what  is  called  litharggy  wh^n 
cxpoi'ed  to  heat,  or  the  contatSl  of  the  atmofpheric  air,  while 
the  filver  united  to  it  retains  its  metallic  form,  nothing  feemed 
ncceirary  but  to  find  the  means  of  feparating  thefe  tu  o  me- 
tals. They  v/ere  conducted  to  the  method  of  accomplifliing 
this  by  obferving  that  the  oxide  of  lead,  in  its  ftaie  of  rujuefac- 
tlon,  eafily  penetrates  the  fubfiances  which  are  in  contatl  with 
it,  and  efpecially  bone-aflies,  with(>ut  deforming  the  veHels 
which  are  formed  of  them.  No  matter,  indeed,  is  more 
.proper  than  the  latter  for  conflrudting  fmall  refining  cupells. 

'i'he  difficulty,  and  often  even  the  impolfibility,  of  obtain- 
ing about  160  Englilh  gallons  of  aflies  for  each  operation  of 
refining  on  a  large  fcide  in  the  German  furnaces,  made  the 
proprietors  have  recourfc  to  wood-allies;  but,  befides  that 
thefe  aflies  arc  expenfive,  it  often  happens  that  they  cannot 
be  procured  in  lutficient  quantity.  They  are  even  attended 
with  one  inconvenience,  which  is,  that  they  come  off,  and 
float  on  the  fufcd  lead  ;  the  refining  then  fails :  and  this 
takes  place  every  time  that  the  allies  are  badly  prepared,  that 
the  cupell  is  infufficientlv  or  not  uniformly  beat,  or  when 
tlie  canals  dt  (lined  for  the  evaporation  of  the  moiluire  are 
neither  in  fufiicient  number,  nor  properly  arranged,  nor  co- 
.vercd  with  a  ftratum  of  i'coria^,  (jn  which  is  efiabliflied  the 
bottom,  that  receives  the  aflies,  and  which  ought  to  be  con- 

•  Fiom  the  Journal  des  Mines,  No.  64. 
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ftru(5led  of  the  mod  porous  bricks,  in  order  that  the  water, 
with  which  it  is  neceflary  to  moilien  the  aihes,  mav  pene- 
trate them  in  evaporating,  mav  proceed  lo  the  bed  of  fcoriae, 
and  efcape  by  the  fpiracles  which  are  at  the  bafe  of  the  fur- 
nace. 

To  afcertain  the  proportion  of  lead  in  filver,  it  is  fufficient 
to  put  fome  pennyweights  into  a  fmall  cupell  ot  bone-adies 
placed  under  the  muffle  of  an  affaving  furnace.  In  propor- 
tion as  the  lead  becomes  oxidated,  it  infinuates  itfelf  into  the 
cupell,  and  the  filver  at  laft  aflumes  that  vivid  appearance 
which  announces  that  the  whole  lead  is  diffipated,  that  the 
filver  it  contained  is  refined,  and  has  attained  to  its  maximum 
of  purity. 

In  refining  on  a  large  fcale,  the  object  alfo  is  to  feparate 
the  filver  from  the  lead,  but  not  to  make  the  whole  of  the 
latter  penetrate  into  the  cupell,  which  is  even  impoflible ; 
for  in  that  cafe  it  would  be  necelTarv  to  have  a  much  larger 
quantity  of  afhes  for  the  total  abforption  of  the  metal :  be- 
fides,  the  operation  would  require  a  period  ten  times  as  long 
as  that  ufed  in  general  for  refining,  and  would  occafion  ten 
times  the  expenfe  in  fuel,  and  a  much  greater  lofs  of  the 
metals  than  bv  the  ufual  procefs,  where  the  greater  part 
of  the  lead  is  obtained  in  litharge,  while  a  portion  pene- 
trates into  the  cupell  for  about  two  inches  of  its  thicknefs, 
which  muft  be  fufed  to  revive  the  lead.  This  redu6lion  is 
alfo  more  expenfive,  and  experiences  a  greater  lofs  than  tlie 
litharge,  which  is  eafily  fufed,  and  which,  without  palling 
through  the  furnace,  may  be  employed  as  an  article  in  com- 
merce. 

Lead  ore  and  litharge  may  be  fufed  as  in  England,  and 
the  department  of  the  ci-devant  Brittany,  in  a  reverberating 
furnace  the  foles  or  bafons  of  which  are  formed  of  pounded 
and  moiilened  clay.  Thefe  foles  can  ftand  the  aftion  of 
heat  and  of  the  oxide  of  lead  for  fix  or  eight  months  of  un- 
interrupted labour. 

The  durability  of  thefe  earthen  foles  gave  me  the  firfl  idea 
of  the  method,  which  I  diall  hereafter  propofc,  for  refining- 
furnaces,  where  the  only  thing  required  is  to  oxidate  the 
lead  to  obtain  it  in  litharge,  and  not  to  caufe  the  cupells  to 
imbibe  the  whole  of  it,  as  is  done  when  the  obje(ft  is  to  aflfay 
the  metal  in  order  to  know  whether  it  contains  filver.  In 
operating  on  a  large  fcale,  the  cupell^  though  of  aflies,  ab- 
forbs  only  a  part  of  the  lead,  as  I  have  already  faid,  obferv- 
ing  at  the  fame  time  that  it  would  be  much  more  advan- 
tageous to  obtain  the  whole  transformed  into  litharge,  the 
redu6lion  of  which  into  lead  i<  much  eaiier  than  thafof  the 
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oxide  contained  in  the  a(hes,  wliich  oppofe  fufion,  aftd  the 
fcoriae  of  which  alwavs  carry  with  them  lonie  of  the  metal. 

In  a  ciipell  of  aflies  beat  into  an  oval  circle  of  iron,  the 
greater  diameter  of  which  is  onlv  five  or  fix  feel  and  the 
lefs  one  yard,  the  F^nglifh  refine  from  a  ton  to  a^cwt.  of  . 
lead,  which  is  converted  into  beautiful  litharge,  except  the 
fmall  portion  which  jienetrates  into  the  cupell,  the  ihicknefs 
of  which  is  only  about  2}  inches,  and  which  is  fupporled 
under  the  arch  of  the  furnace  by  two  bars  of  iron.  A  pair 
of  leather  bellows  drive  the  litharge  towards  the  anterior  part 
of  the  furnace,  from  which  it  falls,  without  interruption,  on 
the  floor  of  the  foundry,  while,  to  fill  up  the  vacuity  left  by 
the  oxide  running-  oft",  an  ingot  of  lead  placed  clofe  to  the 
bafe  of  the  bellows  is  made  to  advance  gradually  into  the  in- 
terior part  of  the  furnace.  This  lead,  by  fufing,  keeps  the 
cupell  full  till  towards  the  end  of  the  operation. 

If  I  have  here  given  a  fhort  view  of  the  procefsofthe 
Engliih,  ii  is  only  to  Ihow  that  it  is  poflible  to  perform  ope- 
rations of  refining  by  employing  only  a  fmall  quantity  of 
afties  for  the  conftru^lion  of  cupells.  Thofe  in  qneftlon  do 
not  abforb  90  pounds  of  oxide  in  the  large  quantity  of  lead 
which  is  refined. 

It  is  then  proved  that  nietallurgifts  have  always  endea- 
voured to  obtain  the  greateft  quantity  pofiible  of  litharge, 
and  Utile  allies  impregnated  with  oxide  ;  but  as  they  thought 
that  they  ought  not  to  deviate  from  the  docimaltic  procefs, 
thev  have  always  conllruded  their  cupells  of  aflies. 

It  has  been  feen  that  in  cupellation  on  a  fmall  fcale,  lead, 
in  proportion  to  its  oxidation,  penetrates  the  afhes.  When  no 
more  is  left,  the  fmall  button  of  filver  remains  pure  at  the 
bottom  of  the  bafon  under  a  fpherical  form.  This  operation 
takes  place  with  the  more  celerity,  as  tlie  furface  of  the  mals 
is  alwavs  convex  in  thefe  fmall  veflels;  which  allows  the  oxide 
to  flow  as  on  an  inclined  plane,  towards  the  edges  of  the 
cupell,  where  it  is  immediately  imbibed. 

The  cafe  is  not  the  fame  vviih  cupells  on  a  large  fcale, 
which  are  feveral  yards  in  diameter :  bellows  muft  be  ap- 
plied, the  wind  of  which  fcrves  not  «)nly  for  accelerating  the 
oxidation,  but  alfo  for  driving  the  litharge  towards  the  gutter 
formed  for  its  efcape. 

We  have  remarked  the  Inconveniences  and  even  the  im- 
poflibility  of  making  the  whole  lead  penetrate  into  the  aflies 
of  large  cupells  :  oxidation,  indeed,  is  not  efle6ted  but  in  the 
'  parts  of  the  mafs  expofed  to  the  conta6t  of  the  air  or  to  the 
wind  of  the  bellows;  but  as  lithargCj  towards  the  middle  of 
the  bafun,   could  not  reach  its  edges,  it  would  remain  there. 
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'hi  a  fiate  of  ftagnation,  and  would  necefliirily  oppofe  the 
formation  of  a  new  ftratum  of  oxide.  This  has  induced  me- 
tallurgifts  to  expel  the  litharge  by  the  wind  of  a  pair  of  bel- 
lows in  proportion  as  it  is  formed,  and  to  make  it  flow  from 
the  furnace. 

Oxidation  then  takes  place  only  at  the  furface  of  the  mafs, 
and  not  at  its  lower  part:  if  the  cafe  were  otherwife,  the 
allies  of  cupells  would  be  penetrated  by  the  oxide  to  a  thick- 
iiefs  the  more  unequal,  as  the  operation  is  longer;  but  I  have 
always  remarked,  that  the  tejl,  or  the  part  of  the  afhes  im- 
pregnated with  litharge,  in  refining  on  a  large  fcale,  is  not 
thicker  in  the  centre  of  the  bafon  than  towards  its  circum- 
ference, though  the  lead  remains  thirty  or  forty  times  as  long 
in  the  bottom  as  on  the  edges;  fince  the  mafs  continuallv 
decreafes  till  the  whole  lead  is  reduced  to  litharge,  and  till 
nothing  remains  but  a  cake  of  filver  at  the  bottom  of  the 
cupel!. 

If  the  whole  lead  is  imbibed  by  the  aflavinfr  cupell,  it  is 
hecaufe  this  fmall  velfel  is  exp^^fed  to  a  heat  uniform  in  all 
its  parts.  As  the  cupell,  in  operations  on  a  larjre  fcale,  pre- 
fents  to  the  a6lion  of  the  caloric  only  its  upper  furface,  the 
oxide  imbibed  ceafes  to  penetrate  it  at  the  place  where  the 
temperature  is  no  longer  high  enough  to  keep  that  oxide  in 
a  Itate  of  fufion.  For  thisrcafon,  the  thicknefs  impregnated 
is  equal  throughout  the  whole  extent  of  the  cupell ;  and  this 
prevents  the  ^>offibility  of  making  the  whole  lead  penetrate 
into  the  a(hes.  '      ' 

From  the  above  obfen'ations  it  may  eafilv  be  conceived, 
that  if  the  alfaying  of  lead  ouffht  to  be  performed  in  fmall 
cupells  of  bone-afhes,  in  order  that  the  oxidated  metal  may 
penetrate  them,  and  be  in  part  evaporated,  the  cafe  is  dif- 
ferent with  refining  on  a  large  fcale,  where  it  is  neceiTIiry  to 
accelerate  the  operation,  and  to  obtain  as  much  litharge  as 
poflible. 

1  have  already  faid,  that  the  wood-aflies  of  which  cupells 
are  made  for  refining  on  a  large  fcale  are  expentne ;  that 
very  often  a  fufficient  quantity  cannot  be  procured  ;  and  that 
betides  this,  part  of  the  afhes,  and  fometimes  the  whole,  fe- 
parate  themfelves  entirely  from  thefole;  which  occafion  a 
confiderable  lofs.  I  fliall  add,  that  to  give  more  weis;ht  and 
confiftence  to  the  cupells,  it  is  often  neceflary  to  mix  with 
the  afhes  a  large  quantity  of  fand  ;  efpecially  if  the  lead  con- 
tains foreign  lubltances,  fuch  as  arfenic,  cobalt,  antimonv, 
tin,  Scc.  If  the  lead  be  only  arfcnical,  afier  having  feparaled 
the  firftfcuni,  a  quarter  of  a  hundred  weight  of  iron  filings  or 
caft  iron  turnings  are  now  and  then  thrown  over  the  whole 
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furface  of  the  mafs.  This  iron,  bein";  liLihter  than  lead,  floats 
over  it  and  ahforbs  the  ari'enic,  ailcr  which  the  mafs  mull 
be  fcunimed  :  loon  after,  the  Htharge  i>  formed  without  any 
obltaclc.     This  method  is  employed  in  Saxony. 

The  neceffity  of  adding  land  to  the  allies  of  cupells  muft 
have  conducted  to  the  dilcovery  of  the  following  means,  which 
I  fliall  here  propofe. 

Nszu  Method  of  cojijlruclhig  Ba/ons  for  "Rejining. 

Without  making  any  change  in  the  mafon-work  of  the 
refining  furnace,  called  the  German,  care  only  nuilt  be  taken 
to  form  at  the  bottom  a  fulHcient  number  of  canals  for  the 
evaporation  of  the  moifture,  and  to  arrange  them  in  the 
manner  beft  calculated  to  produce  that  eflVt^.  Thefe  canals 
or  fpiracles  mull  be  covered  with  a  bed  of  I'coriae,  over  which 
a  pavement  is  to  be  made  of  one  layer  of  the  moll  porous 
bricks. 

On  this  area,  which  muft  be  concave  like  the  fole  on  which 
the  allies  of  common  cupells  are  beat,  place  founders'  fand 
a  little  moillened ;  to  which  mav  be  added  a  fifteenth  part 
of  argil,  if  it  is  not  fufficiently  earthy,  in  order  to  give  it  the 
requilite  folidity ;  and  the  whole  muft  be  carefully  mixed. 
This  fand  muft  be  rammed  in  the  fame  manner  as  for  con- 
folidating  aflies ;  and  a  refining  bafon  is  to  be  formed  in  like 
manner,  uniformly  beat  in  all  its  parts.  The  thicknefs  of 
this  cupell  muft  be  {\\  or  fevcn  inches :  it  may  be  formed  of 
two  ftrata,  as  will  be  feen  hereafter. 

After  the  bafon  has  been  uniformly  beat  in  every  part, 
about  a  gallon  of  lixiviated  wood-aflies  mav  be  fified  over  its 
whole  furface,  and  rendered  adherent  with  beaters. 

When  the  cupell  is  thus  prepared,  let  down  the  head  on 
the  furnace  and  make  a  moderate  lire  in  the  fire-hole;  which 
muft  be  maintained  for  fcvcral  hours,  in  order  to  caufe  a  part 
of  the  water,  with  which  the  fand  has  been  moiftened,  to 
evaporate.  The  furplus  will  be  dillipattd  during  the  opera- 
tion, without  any  inconvenience,  bv  canals  of  evaporation. 

After  a  fufficient  deficcaiion,  raife  the  head  and  fuffer  the 
cupell  to  cool  a  little;  fpread  out  ftraw  or  hav  over  it,  and 
arranue  the  ingots  of  lead,  placing  them  gently  on  it  that 
their  weight  may  not  derange  the  land  :  it  is  to  prevent  fuch 
derangement  that  ftraw  is  employed,  as  is  done  in  regard  to 
cupells  of  bone-afhes  *.  When  the  quantity  of  lead  neccf- 
fary  for  filling  the  cupell  is  arranged  in  the  furnace,  let  down 

•  Inftcid  oF  prifmatic  ins^ots  't  will  be  bttter  to  cart  tlic  Icjd  in  hcmi- 
fphericsl  i:o:i  moulds.  Pieces  cf  that  form  art;  kfs  liable  to  danjagc  tlic 
cupell. 
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the  head,  and,  having  luted  it  round  with  foft  clay,  make 
fire  in  the  tire-hole  as  for  the  common  operations  of  relining. 

When  the  lead  is  in  complete  fufion,  and  the  mafs  is 
covered  with  fcum  and  charred  ftraw,  make  the  fcum  or 
drofs  run  off  hy  the  gutter  for  the  litharge  with  a  hit  of 
hoard  ahout  a  foot  in  length,  in  the  middle  of  which  is  faft- 
ened  a  rod  of  iron  of  fufficient  length  to  ti'averfe  t!\e  furnace 
and  ahout  a  yifd  more. 

When  the  lead  has  been  well  fcummcd  feveral  times,  and 
begins  to  he  red,  make  the  bellows  a6l,  but  at  firft  gcntlv ; 
arrange  the  nozzles  of  them  in  fuch  a  manner,  that  the  wind 
iffuing  from  both  may  be  directed  to  the  centre  of  the  cu- 
pell ;  and  in  order  that  the  wind  mav  be  always  reverberated 
on  the  mafs,  adapt  to  the  extremity  of  each  nozzle  a  fmall 
round  piece  of  iron  plate.  This  kind  of  valves,  which  the 
French  refmers  call  papillons,  is  employed  for  refining 
according  to  the  German  method.  Thev  are  fulpended  by 
hinges  at  their  upper  part :  at  each  ftrokeof  the  bellows  they 
are  half  raifed,  and  they  reverberate  the  wind  on  the  lead, 
which  accelerates  its  oxidation. 

After  all  the  drofs  or  fcum  is  removed,  and  when  the  lead 
has  become  exceedingly  red,  and  covered  with  a  itratum  of 
litharge,  form,  with  a  fmall  iron  hook  deftined  for  that  pur- 
pofe,  a  fmall  irutter  in  the  fand  of  the  cupell,  whicli  mult  be 
dug  deeper,  gradually  and  with  caution,  until  the  bottom  of 
it  be  on  a  level  with  the  mafs.  The  litharge  then,  driven  by 
the  wind  of  the  bellows  towards  the  anterior  part  of  the  fur- 
nace, will  run  hy  this  gutter  and  fall  on  the  floor  of  the  foun- 
dry, as  is  the  cafe  in  the  common  operations  of  refining. 

When  the  refiner  obferves  that  no  more  litharge  remains 
in  the  neighbourhood  of  the  gutter,  he  will  ftop  the  fiuwing 
off  with  a  fmall  quantity  of  maidened  aihes :  but  as  loon  as 
the  lead  again  becomes  covered  with  oxide,  the  gutter  mult 
be  opened,  and  mult  be  dug  in  proportion  to  the  diminution 
ol  the  mafs,  taking  care  that  no  lead  efcapes,  and  particu- 
larly towards  the  end  of  the  operation  ;  for  it  would  carry 
with  it  a  great  deal  of  filver,  which  would  be  lolt.  You  mull 
proceed  in  this  manner  till  the  liher  has  acquired  its  vivid 
colour;  taking  care  to  increafe  the  fire  in  proportion  to  the 
dimmutio.n  of  the  mafs;  efpecially  when  th.e  operation  is 
nearly  terminated,  becaufe  the  fiber  then  is  collected  toge- 
ther:  and,  as  it  is  much  more  diriicult  to  be  kept  in  fufion 
than  the  fmall  quantity  of  lead  which  remains  united  with  it, 
it  coidd.  be  refined  orJv  in  an  imperfect  manner  at  an  infuf- 
ilcient  temperature;  and  infi:ead  of  about  a  twentieth,  of  lead, 
»vhich  the  filver  generally  contains  in  the  Gennan  re;jning- 
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hoiifc?,  it  would  remain  charged  with  a  pjreat  deal  more, 
whicli  would  render  ii  n.ore  aifficuit  to  proceed  to  a  jccond 
operation,  callfd  the  refining  ofjilver,  by  which  it  is  carried 
to  the  required  degree  ot"  purity.  The  Germans  call  this  fe- 
cond  procefs  filher  brennen^  burning  filver. 

ThoCe  accuflonied  to  the  refining  of  lead  according  to  the 
German  mctho.l,  will  be  able  lo  pcitl>rm  that  which  I  here 
propofe;  for,  tliwu^.i  ine  cupell  be  ol  fand  inftead  of  a(hc5, 
the  operation  mufi:  be  conduced  in  the  fame  manner. 

It  has  been  fcen  that  the  EngliOi  refine  a  large  quantity  of 
lead  in  a  fmall  cupell :  in  the  lik*.  manner,  a  great  deal  of 
metal  mav  be  made  to  pafs  by  that  which  1  propofe,  if  care 
be  taken  to  add  more  metal  as  that  which  is  oxidated  efcapes. 
If  we  fuppofe  that  the  cupell  is  capable  of  containing  four  or 
five  tons  of  lead,  aboye  fixieen  may  be  refined  at  one  opera- 
tion ;  which  will  not  be  attended  with  the  inconveniences  of 
the  Englifh  procefs. 

I  have  reafon  to  think  that  a  cupell  of  fand  well  con- 
llru6tcd  may  ferve  for  feveral  operations  without  the  neceffitv 
of  re-conftrufting  it  each  time,  as  is  the  cafe  with  thofe  of 
afhes;  but  in  this  cafe,  and  before  the  lead  is  introduced, 
you  muft  fill  up  the  gutter  which  has  been  made  for  the 
litharge  to  run  off,  after  having  removed  with  a  chifel  the 
kind  of  varnifli  which  the  oxide  of  lead  has  left  on  the  fides 
of  it,  in  order  that  the  new  fand,  fomewhat  moiftened,  may 
form  an  intimate  connection  with  the  old  fand,  which  muit 
alfo  be  watered  in  that  part  before  the  new  fand  is  depofited. 

The  long  duration  of  earthen  foles  in  reverberating  fur- 
naces, where  lead  ore  and  even  litharge  are  fufed,  as  I  have 
already  mentioned,  leaves  no  room  for  apprehenfion  in  regard 
to  the  a6tion  of  the  oxide  of  lead,  which  will  a<Sl  only  at  the 
furface  of  the  cupell,  and  will  penetrate  only  a  very  fmall 
part  of  its  thicknefs. 

After  one  or  more  operations  of  refining,  this  cruft  muft 
be  removed,  and  fuled  in  a  furnace  in  conta6l  with  fuel,  in 
order  to  obtain  the  lead.  This  procefs  will  be  as  eafy  as  the 
reduftion  of  that  metal  contained  in  the  afhes  of  common 
cupells,  and  in  a  much  fmallcr  quantity.  More  litharge  then 
will  be  obtained  by  the  new  method  than  the  old ;  which  is 
an  advantage,  as  I  have  already  obferved.  I  fiiall  here  add,  that 
as  the  fole  of  fand  does  not  abforb.fo  much  oxide  of  lead  as 
that  of  aflics,  it  will  not  carry  wlfh  it  fo  much  filver;  for  it 
is  well  known  that  lead  revived  from  its  aflies  always  con- 
tains more  than  that  wdiich  arifes  from  the  reducSlion  of 
litharge. 

iiiftead  of  fand,  argillaceous  earth  might  be  employed  for 

the 
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Itr'e  conftru6lion  of  cupeiis,  as  is  the  cafe  m  regard  to  the 
foies  of  the  reverberatino;  furnaces  in  the  ci-devant  Brittany; 
but  it  would  be  iiecelfary  to  ram  this  earth  reneatedly  for  le- 
veral  days;  otherwise  it  would  fplit,  and  thcfe  cracks  would 
increafe  by  the  ihrinking  which  rault  refult  from  the  heat, 
«nd  lead  would  infinuate  ilfelf  into  thefe  fifliares :  an  incon- 
venience which  caimot  take  place  with  fand  even  a  little 
earthv.  I  fliall  obferve  alfo,  that  a  fole  of  earth  would  har- 
den too  much  to  allow  a  gutter  to  be  dug  for  the  palTage  of 
the  litharge  :  in  this  cafe  it  would  be  necelfary  that  the  place 
defiintd  for  the  oxiile  to  run  o'S  (liould  be  conftratted  with 
fand  or  lixiviated  aihes 

I  (hall  add  alfo.  that  it  will  be  advantageous  to  employ  two 
kinds  of  land  in  the  formation  of  the  bafon  of  thecupell; 
one  kind  finf"  like  that  ufed  by  founders,  and  the  other  coarfer 
and  not  earthv  :  the  latter  will  form  the  firft  ftratum,  which, 
after  being  bt^it  with  rammers  deftined  for  that  purpofe,  ought 
to  be  about  three  inches  and  a  half  in  thicknefs.  The  fine 
fand,  a  ii'tle  eartriv,  muft  then  be  applied  over  this  firft  ftratum. 
to  form  a  fecond,  which  is  to  be  rammed  like  the  former.  Both 
theie  kinds  of  fand  muU  be  fomewhat  moiltened  before  they 
are  introduced  into  *.he  furnace,  in  order  that  they  may  be 
better  heaped  up,  and  ?)e  coniolidated  by  the  rammers. 

The  fand  of  the  lo^-er  ftratum,  being  coarfer  than  that  of 
the  upper,  will  abforb  the  moiltuic  or  the  latter  in  proportion 
as  it  evaporates :  and  it  will  pals  without  any  obdacle  through 
the  canals  cUpoft  .1  for  that  purpofe. 

The  lower  (Iratum  of  fand  may  remain  in  its  place  when 
a  new  cupell  is  to  be  conftrufted  with  fine  fand,  and  the  part 
of  the  latter,  which  has  not  been  impregnated  with  oxide, 
muft  be  mixed  with  new  fand  to  form  a  cupell.  Care  muft 
be  taken  in  raifing  this  fand  not  to  touch  the  lower  ftratum; 
for  the  fand  of  the  laner,  which  is  coarfe,  rriuft  not  be  mixed 
viih  the  olliCr.  This  inconvenience  may  be  avoided  by 
beating  over  the  bed  of  coarfe  land  a  thin  ftratum  of  afhes, 
at  which  you  muft  ftop  in  rem.oving  the  fine  fand  of  the  upper 
Itratum. 

It  has  been  faid  that  the  founders*  fand  muft  be  fome- 
what earthy,  and  that,  if  it  is  not,  a  little  argil  muft  be  added 
to  give  it  cohefion  :  but,  as  it  is  neceffary  that  this  argil 
ihould  be  uniformly  dilTufed  through  all  the  parts  of  the  fand, 
it  muft  be  diluted  in  the  water  with  which  the  fand  is  moift- 
ened,  and  the  whole  muft  be  carefully  mixed. 

It  may  be  objected,  that  as  cupells  of  fand  do  not  abforb 
fo  much  litharge  as  thofe  of  afhes,  more  time  will  be  required 
to  terminate  the  operation  of  refining ;  fince,  in  the  new  pro- 
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cefs,  the  oxide,  Inftcad  of  being  abforbcd,  ought  to  flow  from 
tlje  furnace.  This  circumlunce  needs  excite  no  uneaiincfs; 
for  the  wind  of  the  bellows,  if  well  direttcd,  will  make  the 
Jitharge  flow  alon^  the  gutter  more  abundantly  than  if  there 
had  been  an  abforplion, 

I  have  feen  refuicrs  in  German v,  who,  in  conftruftin^  their 
cupells  of  aflies,  formed  in  the  middle  of  it  a  fmall  circular 
tleprcHion  the  diameter  of  which  was  proportioned  to  the 
quantity  of  the  filvcr  which  they  knew  to  be  contained  in 
the  lead  fubjcded  to  the  operation.  By  this  excellent  dif- 
pofition  no  grains  of  that  valuable  metal  remain  infulated 
from  the  cake;  the  uhole  runs  into  the  central  bafon,  and 
forms  a  cake  perfectly  round.  I  would  recommend  this 
practice. 

I  am  certain  that  the  cupells  here  propofed,  if  carefully 
and  properly  conftruCted,  will  be  attended  with  complete 
fuccefs;  will  be  free  from  the  inconveniences  of  thole  of 
alhes,  and  at  the  fame  time  will  be  economical.  1  am  dc- 
lirous,  for  the  benefit  of  metallurgy,  that  the  method  here 
pointed  out  may  be  put  in  pradice :  it  will  prove  that  we 
oufi-ht  not  to  be  too  tenacious  in  adhering  fervilcly  to  antient 
uiages  or  to  the  common  routine  of  workmen. 
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THINK  it  right  again  to  repeat,  that  I  have  not  obferved 
any  order  in  the  production  of  thefe  Eflays.  They  were 
written  as  the  fubjcfts  arofe  in  my  mind,  and  the  pre- 
fent  paper  {hould  be  confidorcd  rather  as  an  introdudory 
addrefs  than  otherwife.  My  motive  in  writing  the  prefent 
elTav  was  to  endeavour  to  remove  the  prejudice  of  thofe  who 
confider  the  arts  as  a  ufelefs  ftudy,  and  their  produce  as 
things  merelv  ornamental.  But  who,  in  a  ftate  of  civil  fo- 
ciciv,  would  be  content  with  the  ufeful  or  necefllary  ?  Who 
is'  he  whofe  foul  fceks  not  after  perfection  ? 

Tlte  motions  of  his  fpirit  ire  dull  as  night. 
And  his  affeftions  dark  as  Erebus : 
Let  no  fucli  man  be  trulied. 

The  fubje*5l  of  the  following  elTliy  had  long  engaged  my 
attention ;  but  I  had  dropped  the  idea  of  writing  on  it,  in 
confeciuence  of  fome  intelligent  friends  obferving  it  would 
be  ufelefs,  as  no  one  could  be  fo  ftupid  as  not  to  fee  the  ule- 
fulncfs  and  influence  of  the  arts  on  focicty.     Experience, 

'■  Communicated  by  the  Author. 
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-liovvever,  has  taught  the  contrary ;  and  I  have  been  further 
Ilrengihened  in  my  refolntiou  bv  obfervinsi,  tliat  the  French 
National  Inltitute,  in  their  pubHc  fitting  of  rtpril  5,  had 
thought  the  inquiry  of  fufficient  importance  to  offer  it  as  a 
fubject  for  the  premium  of  a  gold  medal  *. 

Francis-ftrect,  Hcdrord-rquare,  EdWARD  DaYES. 

Noveii!!;er  30,  i-.cz.  , 

Essay  VII. 
On  the  Voiuer  and  Ufefulnefs  of  Drawing, 

T  am  pei  fuaded  that  to  bs  a  vinuofo  (To  far  as  bclns  ■^  gentleman)  is  a 
higher  ftep  towards  becoming  a  man  of  virtue  and  good  Icnfe.  than  tUe 
being  what  in  this  age  we  call  a  icholar.  Lord  Sbaftejburr. 

IN  this  elTay  we  have  two  objedls  in  view :  to  fliow  tine 
connexion  of  drawing  with  painting ;  and  to  exhibit,  in  as 
clear  a  manner  as  we  poffibly  can,  its  ufefulnefs  and  influence 
on  focietv- 

But  before  wc  proceed  it  may  be  neceffary  to  obferve,  that 
thofe  who  would  quettion  the  utility  of  the  arts,  would  be 
equally  difpofed  to  queflion  the  utilitv  of  thefe  eflavs  that  treat 
about  them.  Of  their  ufefulnefs  we  hope  to  be  able  to  offer 
numberlefs  proofs ;  but  they  rife  fuperior  to  the  merely  ufe- 
ful.  For  that  which  is  neceffarv  is  neither  ornamented  nor 
elegant,  becaufe  neceflity  implies  poverty,  while  ornament 
implies  abundance.  Hence  archite6lure,  as  an  art,  does  not 
apply  to  mere  houfe-building. 

In  defence  of  thefe  elfays,  ihev  are  ferviceable  bv  exhibit- 
ing the  ufefulnefs  of  truth  ;  and  fo  far  they  become  aa  objeft 
to  all  thofe  who  wifh  to  be  acquainted  with  the  fubie6l  han- 
dled, and  to  obtain  a  knowledge  therein.  But  to  thofe  who 
never  think  or  inquire,  or  concern  themfelves  with  matters 
of  fpeculation,  or  who  take  up  with  fpeculations  without  eX'- 
amining  them,  or  read  onlv  to  confirm  themfelves  in  fuch  as 
they  have  received,  not  any  thing  can  become  an  objecl  of 
concern,  or  any  book  be  ufeful. 

That  man  was  not  intended  by  nature  for  purpofes  bafe 
and  ignoble,  none  will  denv  ;  and,  if  arguments  were  wanted, 
they  might  be  drawn  from  that  eternal  inquiry  after  what- 
ever is  grand,  dignified,  or  exaJted  ;  and,  finally,  after  a  Itate 
fuperior  to  our  prefent  terreftrial  one.    For  it  is  not  too  much 

*  We  c;mnot  help  thinking  that  Mr.  Daves  has  judged  wel!  in  taking 
tip  this  rait  of  the  fubject..  It  is  of  great  importance,  and  be  has  rendered 
an  cfientjal  iervice  not  only  to  the  art  itltlf,  bur  to  its  liberal  proftfTors,  by 
removing,  as  his  arguments  efFeftuslly  do,  ill-grounded  prejudices  rgainft 
its  indifpenfable  utility  in  civilized  fcciety ;  prtjud;ces  which  c^uld  only 
originate  in,  and  be  follircd  by,  ig:iur..nce  and  llupidity. — Eu.tor. 

to 
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to  afTcrt,  that  we  approach  the  Divinity  in  nothingr  fo  much 
as  in  wifdom.  Hence,  as  the  arts  are  coniie£led  with  wif- 
<loni,  as  men  bccnnie  careiefs  of  their  cuhnre,  they  become 
equally  incapable  of  tuliilling  the  duties  o\  focial  bein2,s.  For 
knowledge  is  what  humanizes  mankind  ;  realon  inclines 
them  to  mildnefs,  but  ignorance  generates  prejudice,  which 
eradicates  every  tender  feeling. 

By  draiving  is  meant  the  exatl  imitation  of  all  the  forms 
and  manners  which  prefent  themfelves  to  our  fight;  and  in 
knowing  how  to  give  every  thing  its  proper  and  correlpond- 
ing  character  agreeably  to  the  fubjecl  confifts  the  excellence 
of  what  the  artill  terms  a  good  draftsman. 

Drawing,  as  far  as  it  is  connected  with  mere  imitation,  is 
a  mechanical  operation,  and  may  be  acquired  by  a  pcrfon  of 
very  moderate  talents.  So  may  a  knowledge  of  bodies,  pro- 
perties, fa<ilg,  events,  and  fables,  by  reading.  But  the  powers 
of  invention,  the  vis  poetica^  which  diftinguifhes  the  bard 
from  the  mere  verfifier  or  journalift,  the  genius  from  the 
mere  imitator  and  copyift,  muft  be  a  gift  from  heaven  be- 
ilovved  at  the  formation  of  the  being.  Neither  this  poetic 
energy  nor  the  inventive  powers  of  the  artift  can  be  taught 
in  fchools  or  academies;  but  they  both  may  be  buried  in  rull 
and  inaction,  if  proper  objec'ts  are  not  prcfented  to  call  them 
into  motion.  So  the  inventive  powers  of  genius  will  be  fu^ 
tile  if  unaccompanied  by  a  ikill  in  drawing.  Without  this, 
the  learning  of  the  painter  or  fculptor  cannot  be  fhown  to 
advantaije:  it  is  the  J i tie  qua  non  by  which  all  the  other  ac- 
complilhments  are  difplayed. 

From  what  has  been  already  flated,  the  dependence  of 
painting  on  drawing  mufl  be  obvious. 

Genius  has  been  compared  to  fire  from  flint,  which  can 
only  be  produced  by  coliifton  :  if  fo,  fucccfs  muft  follow  where 
nature  directs  and  perfcverance  attends.  Activity  is  a  ne- 
celTarv  ingredient  to  enable  us  to  obtain  a  knowledge  in  art ; 
and  fhould  we  find  oihers  out-ftcp  us,  let  us  redouble  our 
diligence,  and  conjfort  ourf^lves  with  the  recollection,  that 
a  late  fpring  produces  the  greateft  plenty. 

No  one  can  poflibly  judge  of  his  powers  from  mere  fpecu- 
lation  ;  the  teft  muft  be  applied  before  the  value  of  the  golil 
can  be  known.  Nor  will  inactivity  ever  difcover  how  far 
our  fortitude  will  enable  us  to  overcome  difhculties,  our  pa- 
tience to  bear  difappointment,  or  our  indufiry  enable  us 
to  range  the  wide  field  of  art.  For,  were  tiie  arts  of  eafy  at- 
tainrrient,  they  would  be  unworthy  the  notice  of  a  great 
mind.  This  fliould  induce  us  to  increafe  our  exertions  in 
proportion  to  our  difappoimments,  remembering  that  to  ft  rive 
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with  difficulties  is  noble,  but  to  conquer  is  one  of  the  higheft 
points  of  human  felicity.  It  is  in  painting  as  in  writing; 
where  difficulties  oocur,  tliev  arife  from  not  clearly  under- 
Itanding  the  fubje6t.  Hence,  to  be  able  to  reprefent  an  ob- 
jeft  jultly  we  niuft  imderftand  its  fabrication;  for  it  would 
be  in  vain  to  think  of  drawing  the  arch  of  a  bridge  corredlly 
without  knowing  how  it  was  keyed  or  put  together,  or  even 
a  balket  if  we  did  not  know  how  it  was  wove. 

We  (liall  now  proceed  to  confidcr  the  power  of  drawing 
in  a  point  of  view  merely  nfeful. 

How  limited  muft  their  ideas  be  who  confider  it  as  ''  the 
foundation  of  painting"  only  !  We  know  it  is  fuch  :  for  with- 
out drawing  it  would  be  in  vain  to  think  of  producing  an 
effe6l ;  as  mere  colour  without  form  muft  remain  a  crude 
and  uTidiliinguifliable  mafs. 

Drawing  is  not  only  an  accomplifhment  the  moft  elegant, 
aE;reeable,  and  ornamental,  but,  at  the  fame  time  that  it  is 
the  fecundation  of  painting,  is  of  the  utmoft  utility  tO'  the 
fculptor,  the  civil  and  naval  architeft,  the  engraver,  the 
engineer,  the  mathematician,  and  navigator.  It  alfo  aflifts 
the  gardener,  the  cabinet-maker,  the  weaver,  Sec.  In  fhorr, 
there  is  fcarcely  a  branch  of  civil  fociety  that  is  not  indebted 
to  it,'  from  the  maker  of  the  iron  rails  before  our  houfe  to 
the  tea-urn  on  our  table.  To  it  we  are  indebted  for  repre- 
fentations  of  thofe  elegant  remains  of  antiquity  that  have 
contributed  fo  much  to  the  advancement  of  our  knowledge  of 
fine  form.  Volumes  of  verbal  defcription  will  never  convey 
fo  true  an  idea  of  a  thing  as  the  moft  flight  (ketch.  Hence 
the  fource  of  much  of  our  knowledge  in  antiquity,  of  which 
languaire  could  convey  no  adequate  idea. 

To  be  able  on  the  fpot  to  make  a  Iketch  of  a  fine  building, 
beautiful  profpett,  or  any  curious  produclion  of  nature  or  of 
«rt,  is  not  or.ly  a  very  defirable  and  elegant  accompliftment, 
but  in  the  higheft  degree  entertaining.  To  treafure  up what- 
<?ver  may  occur  in  our  travels, .either  for  future  ufe  or  to  illuf- 
trate  converfation,  to  reprefent  the  deeds  of  the  great  of  for- 
mer ages,  to  preferve  the  features  of  our  m.oft  valued  friends, 
■has  made  this  art  not  only  one  of  the  higheft  embellilhrtients 
of  our  nature,  but  the  delight  of  all  as:es.  Thegreateft.wri- 
ters  have  united  to  praife,  and  empires  to  encourage  it.  It 
has  been  in  the  higheft  degree  morallv  ufcful ;  and,  where  if 
iias  flourifticd,  conferred  honour  on  the  cicuntrv.  In  fact, 
fociety  could  not  fullain  a  more  fevere  lofs  than  in  being  de- 
prived of  it ;  as  many  comforts,  and  all  thofe  elegancies  that 
adorn  the  prefent  ftate  of  our  being,  muft  depar.t  with  it. 

What 
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What  has  been  the  fate  of  thofe  people  wliofe  lawgivers 
forliiJ  the  practice  of  one  p:\rt  of  tlic  elegant  arts  ?  It  appears 
they  well  knew,  that  where  art  rcfide^,  wifdom  will  ever  be 
of  the  party;  and  dreaded  the  downfall  of  opinions  built  on 
a  fdlfe  bafe. 

Wifdom  is  power,  and  power  is  what  prcferves  a  nation  : 
hince  thofe  who  Huit  the  door  again  ft  knowledge  are  wilfully 
feckino;  their  own  deftruclion  :  fuch  is  prceifely  the  prefent 
Ilate  of  the  Turkith  empire. 

Ye  gods  !  what  jufticc  rules  the  bail ! 

Freedom  and  arts  together  fall : 

Fools  g'-ant  whare'er  ambition  craves; 

And  men  once  ignorant  are  H  ives.  PoTE. 

What  was  the  fate  of  Crete,  that  was  fo  renowned  for  her 
wifdom,  valour,  and  laws?  How  did  flie  (ink  under  the 
tyranny  and  oppredion  of  Rome  ?  With  their  freedom  de- 
parted their  arts,  their  fciences,  their  valour,  and  their  vir- 
tues. With  the  lofs  of  liberty  we  lofe  all  the  ardour  nature 
has  furniftied  us  with  to  firengthen  and  fupport  the  flame  of 
genius  and  the  ardent  glow  of  valour :  v/ithout  it  we  become 
Jellitute  of  vigorous  reiolution,  and  fmk  below  tlie  natural 
virtue  and  dignity  of  our  fpeeies. 

Drawing  may  be  faid  to  pofl'efs  a  divine  virtue  in  its  crea- 
tive power,  and  to  be  a  perpetual  miracle,  as  it  preferves  the 
images  of  diftant  obje6ls,  and  the  likencfs  of  thofe  we  love. 

Without  riflcing  our  lives  on  the  boifterous  ocean,  we  may- 
enjoy  at  home,  in  a  fmall  book,  reprefontations  of  the  fineil 
produ6lions  of  nature  and  art  filuatcd  in  the  remoteft  regions 
of  the  world. 

The  wealth  of  a  ftate,  and  the  degree  of  civilization  of  its 
inhabitants,  are  fliown  in  the  perfection  of  the  elegant  arts  : 
no  country  ever  flourifhed  without  ihcm. 

To  fpeak  of  the  power  of  drawing  in  a  very  limited  point 
of  view:  without  it  we  could  not  have  maps  and  charts; 
xvithout  them  we  couKl  not  navigate;  and  without  navigation 
\ve  could  notpoflcfs  the  advantages  of  commerce.  Its  appli- 
cation to  fliip-building  muil  be  obvious,  as  every  part  is 
made  to  a  fcale.  As  a  mere  power  of  imitation,  it  unquef- 
tionably  fets  man  at  the  head  of  creation,  no  other  animal 
having  made  even  the  attempt. 

The  arts  have  not  only  an  influence  on  our  manners  but 

paflions,  and,  taken  in  a  national  point  of  view,   are  highly 

ufeful.     The  pictures  reprefenting  gallant  actions  or  noble 

achievements  roufe  and  fiimulate  to  acls  of  heroifm  and 
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public  fpirit ;  while  thofe  of  a  more  elegant  turn  exhibit  ex- 
amples of  EHiceful  addrefs,  and  incline  the  mind  to  ails  of 
beneficence  and  virtue. 

However  much  we  may  lament  that  hiftorical  painting  Is 
not  fufficiently  encouraged,  yet  we  muft  diffent  from  thofe 
who  fupport  the  old  but  erroneous  opinion,  that  our  love  of 
portrait-painting  arifes  from  a  national  vanity.  This  ridi- 
culous idea  has  been  bandied  about,  both  by  foreigner  and 
native,  till  manv  who  take  up  with  opinions  without  exa- 
mining;: ihem  have  believed  it  true.  We  boldly  aflert,  on 
the  contrary,  that  it  is  national  virtue  that  gives  it  birth,  and 
a  defire  the' mod  rational,  that  of  preferving  the  images  of 
thofe  we  love  and  delight  in,  conftantly  before  our  eyes.  It 
argue?  great  national  beneficence  ^xwd  goodnefs  of  heart.  We 
may  in  fome  meafure  judge  of  the  difpofition  of  the  mafter 
ofahoufe  from  the  number  of  portraits  he  poireffes :  they 
cannot  be  likenefles  of  his  enemies.  Hence  his  choice  mnil 
be  founded  on  love,  and  not,  as  the  antients'  was,  on  pride 
and  vanity.  The  portrait-painter  therefore  becomes  morally 
ufeful  by  increafing  that  focial  tie  that  binds  fociety  together, 
in  keeping  before  our  eyes  the  images  of  departed  worth  or 
exiftingr  merit.  It  is  only  thofe  who  neither  love  nor  are 
beloved,  that  have  no  need  of  the  portrait-painter. 

Among  the  number  of  our  own  national  advantage?,  and 
which  fome  mav  think  fuperior  to  all  others,  we  may  obfervc 
that  the  excellence  of  our  artifts  has  turned  the  balance  of 
trade  in  our  favour.  For  whereas  we  formerly  imported  vaft 
quantities  of  prints,  we  now  fupply  all  Europe,  and  import 
very  few.  Even  for  the  decoration  of  our  books  we  v.ere 
fonnerly  obliged  to  apply  to  ftrangers  :  but  Heath  has  added 
a  tafte  t )  that  department  of  art  unknown  to  former  engravers 
in  the  hiliorical  line.  Among  the  topographical  publications, 
thofe  prints  that  accompany  the  "  Jjcauties  of  England  and 
Wales"  muft  be  highly  interefting  for  tafie  and  beauty. 

In  the  beginning  of  the  laft  century,  the  writers  on  the 
continent  amufed  themfelves  in  endeavouring  to  aflign  a 
caufe  for  the  dulnefs  of  us  iflanders  in  not  having  produced 
one  hitlorical  painter.  Our  northern  latitude,  being  involved 
in  fofTs,  was  among  the  reafons  affigned  :  but  the  caufe  of 
fuch  abfurd  inquiries  has  ceafed,  and  the  mental  capacity  of 
Britons  no  one  will  now  dare  to  queftion. 
>  The  confequence  of  our  nation  and  ihe  arts  appeaT  to  have 
advanced  toaether.  The  firli:  is  evinced  iii  our  colonial  pof- 
fellions  ;  and  if  we  go  back  to  the  time  of  Henry  VIII. ,  we 
{hall  ealily  difcover  the  ftate  of  conmierce  and  the  cornfort- 
lefs  lituation  of  ibciety  compared  wiih  the  prefent.     Hollin- 
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fhed  obferves  that  chimneys  were  a  novelty,  as  were  pewter 
drnamcnis  for  the  table.  Straw  formed  die  bed,  and  a  good 
hard  block  of  wood  the  pillow.  Then  u  as  the  dawn  of  the 
arts.  Since  Avhich  time  they  have  been  advannng,  and  are 
now,  thank  God  !  matured  into  a  gloricms  mid-day,  under 
the  aufpices  of  his  jjrelent  majcfly. 

It  is  impoffible  to  fpeak  of  the  ar'ts  without  exprtHing  our 
gratiludt;  towards  iheir  great  patron;  and  wert.  his  n:uue  to 
flourifli  in  no  other  way,  that  of  George  Ilf.  will  be  I'acred 
to  poitcritv  with  thofe'of  Leo,  Jidius,  and  ail  Jneh  a-  have  a, 
claim  on  eternity,  as  their  protectors.  His  maji  i?y  has  done 
for  the  arts  what  no  monarch  of  this  nation  ever  did  before ; 
lie  has  given,  bv  his  p.-^tronagc,  a  tnrn  to  tlie  national  tafte 
highly  beneficial  to  the  proft-flion,  vhich  t"ie  public  arc  bound 
to  fupport  by  a  liberal  and  fmr  enconragei.ient.  With  refpe£t 
to  the  mere  a<5l  of  buying,  wt-  ;ire  i^ound  to  confider  his  ma- 
jefty  in  the  light  of  a  p-ivaie  gentleman,  who  regulates  his 
expenditure  according  to  his  income  :  and  wc  ought  to  thank 
God  it  is  fo. 

Holbein  had  not  tafle  enough  to  change  the  grolefque  fa- 
iliions  of  the  court  of  Henry  V'lII.  He  brought  about  a  re-* 
volution  ill  architecture;  but  he  introduced  a  mungrel  ftyle, 
inferior  to  the  Gothic  of  that  period.  Zuccaro  was  ir| 
England  in  the  time  of  Elizabeth ;  and  during  that  long 
reign  we  find  little  improvemtnt  in  archite6ture,  drefs,  or 
in  the  general  circle  of  elegancies.  It  was  a  court  of  in- 
trigue and  vanity.  In  the  reign  of  James  I.  Van  Somer  and 
Cornelius  Janfoii  paved  the  way  for  Van  Dyck — an  epoch 
of  talte  :  but  this  appears  to  have  been  confined  to  the  court 
and  a  few  noble  colleftors ;  and  the  troubles  of  Charles  his 
fucceflbr  prevented  his  giving  them  a  more  general  influence. 
His  reign  ftands  high  in  the  hiftory  of  archite8ure,  from  hav- 
jn<T  produced  Iriiio  Jones.  Under  Lely  tafte  funk  into  Indian 
go'xvns  and  flowing  perukes ;  till  fafliion  became  a  inonfter  in 
the  time  of  Kncller,  and  appeared  in  buckram  coats,  fquare- 
toed  fhoes,  and  difproportioncd  head-drefles  in  the  ladies. 
This  (tyle  of  drefs  prevaileo  till  within  thefe  few  years,  whea 
good  fenfe  and  a  more  juft  tafle  broke  through  the  buckram 
and  whalebone,  and  produced  the  prefent  t-afy  and  clcganf^ 
mode  of  attire  ;  which  may  be  faid  to  mark  a  point  of 
national  excellence.  Reynolds  contributed  much  to  Uiis 
change  ;  his  whole  life  was  a  ftruggle  with  the  hydra  falhion, 
as  his  works  evuice. 

The  above  fiatement  will  be  found  not  to  apply  only  to 
the  article  of  drefs,  but  to  extend  to  every  department.  Let 
us,  for  inftance,  from  the  period  of  Henry  VIII.  examine 
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fiilp-building,  civil  architecture,  our  furniture,  plate,  8cc.  8cc., 
and  we  fhail  find  them  to  have  nearlv  improved  together,  or 
to  have  flu6luated  as  the  tafte  for  dejjln  prevailed,  till  the  pa- 
tronage beftowed  by  his  prefent  majelly,  bv  excitinir  a  eeneral 
love  for  the  arts,  improved  the  national  tafte  to  its  prefent 
great  and  highly  refpeftable  ftate. 

Before  we  difmifs  the  prefent  eflay  we  fliall  endeavour  to 
point  out  fome  of  the  advantages  that  refult  from  the  prac- 
tice ot  drawing,  to  thofe  who  do  not  make  a  profeflion  of  it. 
Many  muft  be  obvious  from  the  former  part  of  this  paper. 
To  every  gentleman  who  travels,  it  is  abfolutely  neceffary; 
for,  indep.endently  of  its  teaching  him  to  fee  accurately,  the 
curious  and  ever-reftlefs  eye  of  the  artift  comprehends  more 
at  one  view  than  the  common  obferver  will  notice  in  an  age. 
The  volume  of  nature  is  laid  open  to  him ;  his  attention  is 
directed  to  the  vaft  and  minute ;  men  and  manners  are  not 
concealed  from  his  view,  and  his  imagination  clings  to  per- 
fection with  ineffable  delight. 

It  is  not  too  much  to  fay,  that  drawing  opens  the  mind 
more  than  years  devoted  to  the  acquiring  of  languages,  or  the 
mere  learning  of  words :  it  teaches  to  think.  The  artift 
is  a  true  logician :  not  content  with  producing  effects,  he  is 
ever  inquiring  after  caufes  founded  on  a  vifible  demonftration, 
to  exhibit  them  in  his  works. 

We  muft  not  rank  it  among  the  leaft  of  the  advantages 
refulting  from  the  practice  of  the  arts,  that  it  enures  the  re- 
flecting mind  to  the  moft  enticing  fort  of  logic.  The  prac- 
tice of  reafoning  upon  objcfts  in  themfelves  agreeable  lends 
to  produce  fuch  a  habit,  and  habit  (trengthens  the  reafoning 
faculiies.  Befides,  while  the  mind  is  engaged  in  obtaining 
knowledge,  we  efcape  the  infipidity  and  indifference  con- 
nected u-ith  the  tedioufnefs  of  inactivity.  Hope  attends  la- 
bour ;  a  blefling  unknown  to  thofe  who  live  lazily  on  the 
toil  of  others.  The  fenfuahft  imagines  he  enjoys  the  world 
becaufe  he  eats  and  drinks,  and  runs  about  upon  it  j  but  to 
enjoy  it  trulv,  is  to  be  fenfible  of  its  greatnefs  and  beaut}\ 

[ndependently  of  keeping  the  mind  employed,  the  arts 
contribute  to  harmonize  the  temper ;  and  the  power  of  dravy- 
ing  brings  with  it  fo  much  menial  enjoyment,  that  youth,  in 
order  to^be  occupied,  is  not  tempted  to  precipitate  into  the 
ruinous  and  deftruCtive  vices  of  gaming  and  drir.king.  It 
defends  us  in  the  meridian  of  life^from  the  wild  fchemes  of 
ambition,  and  in  old  ajre  it  becomes  a  fure  Ihield  againft 
avarice.  Shenftone  obkrves,  "  Wherever  there  is  a  want  v,i 
tafte,  we  generally  obferve  a  love  of  m  jney  and  cunning." 
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The  influence  it  has  on  our  moral  condu<5l  is,  perhaps, 
one  of  the  gre;Uc(l  recommendations  for  the  Itndy  of  the  arts. 
No  one  can  meditate  on  the  order  obfervable  in  nature,  and 
not  reduce  his  condu6l  to  a  fimilar  ftandard  of  regularity. 
To  have  a  juft  rclifli  for  what  is  elegant  and  proper  in  paint- 
in?,  fculpture,  or  archite£lure,  mull  be  a  fine  preparation  for 
true  notions  relative  to  charatler  and  behaviour.  Should 
fuch  a  one  be  overpowered  bv  pafiion,  or  fuerve  from  his 
duty,  we  need  not  fear  but  he  will  return  on  the  firft  reflec- 
tion, and  with  a  redoubled  refolution  not  to  err  a  fecond 
time:  for  he  cannot  but  obfervc,  that  the  well-being  of  na- 
ture, as  well  as  of  the  individual,  depends  on  regularity  and 
order;  and  that  a  difregard  of  the  focial  virtues  will  ever  be 
accompanied  with  (hame  and  remorfe.  Paffion  is  a  whirl- 
wind, that  ffiakes  the  human  frame,  as  the  convulfions  of  au 
earthquake  diforder  that  of  nature. 

Every  Briton  that  travels  fhould  propofe  to  himfclf  plea- 
fure  and  advantage,  and  his  inquiry  fhould  enable  him  to 
add  to  the  national  (lock  of  knowledge  ;  for  it  cannot  be  faid 
that  he  travels  to  enjoy  the  advantage  of  a  better  government, 
or  becaufe  other  nations  have  a  greater  commerce.  Hence, 
then,  it  muft  be  for  arts  and  learning.  And  how  is  he  to  become 
acquainted  with  the  former  without  a  knowledge  in  painting, 
fculpture,  and  architedture,  any  more  than  he  could  with  the 
latter,  without  a  knowledge  in  the  languages  of  the  coun- 
tries he  may  have  occafion  to  pafs  through  ?  Lord  Bacon 
fays  :  '*  Travel,  in  the  younger  fort,  is  a  part  of  education  ; 
in  the  cider,  a  part  of  experience.  He  that  travellcth  into  a 
countrv  before  he  halli  Ibme  entrance  into  the  language, 
cocth  to  fchool  and  not  to  travel."  The  fame  may  be  faid 
of  thofe  who  travel  before  they  have  obtained  a  knowledge  in 
the  polite  arts.  How  many  noble  works  of  architecture  did 
lord  Burlington  bequeath  to  his  country  !  They  remain  mo- 
numents of  national  tafte,  highlv  honourable  to  his  memory. 
T.et  us  be  permitted  to  mention  the  honour  the  arts  at  pre- 
fent  derive  from  the  maderlv  productions  of  the  earl  of  Ayles- 
ford,  lir  G.  Beaumont,  fir  R.  Hoare,  W.  Scope,  efq.  of 
Caftle-comb  ;  captain  J^wis,  of  the  royal  navy  ;  capt.  Mor- 
daunt,  and  many  others,  whofe  works  will  ever  rank  among 
the  lirft  productions  of  the  pencil.  Lord  Warwick  is  faid  to 
poliVfs  the  true  poetic  fpirit  for  compofing  heroic  landlcape. 
While  we  are  recommending  to  gentlemen  to  learn  to  draw, 
it  mult  not  be  underftood  that  we  wifh  to  deprive  the  ladie* 
of  the  plealure  and  advantage  that  mult  reliilt  from  their 
praclifiiig  an  art  that  ftands,  perhaps,  before  all  others  for 
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improving  our  taRe,  particularly  in  fuch  Aings  as  are  con- 
nefted  with  decoration. 

Thouo-h  we  recommend  learning  to  draw  thus  generally, 
we  mu(t  fay  it  requires  the  utmofl  caution  in  the  choice  of  a 
mafter;  foi-,  (houki  his  abilities  be  confined,  or  his  tafte  de- 
praved, there  is  great  danger  of  the  poifon  being  conveyed 
10  the  pupil:  and  if,  in  the  end,  his  better  underftanding  rife 
fuperior  to  the  evil,  he  will,  unfortunately,  have  much  ta 
unlearn.  Above  all,  if  he  be  arrived  at  an  age  to  difcrimi- 
nate,  objecls  worthy  attention  fliould  be  fet  as  examples  of 
imitation  ;  he  (hould  not  be  amufed  and  his  time  wafted  with 
gew-gaws  and  trafii  beneath  the  dignity  and  attention  of 
rational  beinos. 

Every  one  is  acquainted  with  the  progrefs  of  what  may 
be  termed  common  or  fchool  education.  The  mafters  begin 
teaching  the  letters,  and  then  proceed  to  fyllables,  which 
are  joined  into  fentences :  but  the  ultimate  end  is,  com- 
pofing  themes  to  call  forth  the  power  of  invention,  and 
convey  a  more  exquifite  idea  of  the  language.  Exa£tly 
fo  (hould  be  the  progrefs  in  teaching  drawing.  If  the  know- 
ledge to  be  obtained  be  the  human  figure,  wc  begin  with 
parts ;  as  eyes,  nofes,  heads,  hands,  Sec,  which  is  the  ABC. 
This,  of  courfe,  leads  to  the  whole  figure,  which  may  be 
compared  to  fpelling; ;  that  naturally  condu6ls  to  the  round, 
or  drawing  from  plaider  cafts ;  then  from  the  life;  and  ulti- 
mately to  compofiiion.  Should  landfcape  be  the  purfuit,  the 
progrefs  is  precifely  the  fame.  We  begin  with  parts  or  fingle 
objefts ;  as  trees,  bridges,  cottages,  caftles,  &c.  Here  again 
is  the  alphabet.  This  we  too  quit  to  copy  wholes,  or  a 
combination  of  objects;  and  in  the  end  we  apply  to  nature, 
which  fels  us  free  from  our  mafter.  Then  we  muft  improve 
by  our  own  activity;  and,  like  the  bee,  cull  the  honey  from 
every  flower.  As  much  of  our  fuccefs  depends  on  the  abili- 
ties of  the  mafter,  the  greateft  care  ftiould  be  obferved  in  the 
choice.  He  is  but  as  a  crutch  to  the  lame;  but  we  ought 
to  make  ourfelves  fure  it  is  found,  and  without  flaw  or  ftiirke  ; 
that  is,  as  far  as  our  judcvment  will  permit,  or  the  opinion  of 
friends  direft, 

He  who  afj)ires  to  a  knowledge  in  the  fine  arts  can  only 
hope  to  fucceed  by  turning  his  attention  to  the  fenfitive  part 
of  nature,  particularly  by  an  inquiry  after  fuch  objects  as  are 
naturally  agreeable,  or  the  contrary  :  alfo  fuch  as  are  grand 
or  mean,  proper  or  improper.  This  is  the  only  foundation 
of  a  jull  and  rational  tafte,  and,  like  morals,  may  be  culti- 
vated-to  a  liii-h  dc-crree  of  refinement.  The  fine  arts,  where 
the  feelings  only  are  concerned,  will  pleafe,  from  their  no- 
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reky,  in  the  prime  of  life ;  but  the  delight  will  ceafe  in  a 
jiiore  advanced  period,  w  hen  the  fervour  of  the  iniafrination 
goes  oft.  On  the  contrary,  where  we  are  governed  by  jnft 
principles  and  a  tliorongh  knowledge,  they  will  afiord  feope 
for  fancy  as  well  as  judgment,  they  will  grow  into  a  favourite 
entertainment,  and  their  vigour  will  ))revail  as  ftrong  in  the 
evening  as  in  the  morning  of  life.  This  only  can  make  the 
arts  truly  delightful.  It  is  not  a  few  technical  phrafes,  picked 
up  from  profeffional  men,  which  may  enable  one  to  babble 
Jike  a  parrot,  that  ran  at  any  time  pleafe  or  be  pleafmg. 
Science  is  a  coy  lady,  and  will  not  grant  her  favours  without 
being  long  courted.  But,  fljould  we  afpire  to  no  liigher  cha- 
racter than  that  of  the  mere  critic,  a  fmall  Aock  of  informa- 
tion will  fuffice;  and  praftice  will  incrcafc  confidence  where 
there  is  nothing  to  lofe.  Criticifm  is  a  lady  of  cafy  accefs: 
the  want  of  meaning  flic  fupplies  with  words;  and  the  want 
of  knowledge  is  rcconipenfed  with  cunning.  She  flatters  all; 
and  thofe  whom  nature  has  made  weak,  or  idlenefs  keeps 
ignorant,  may  feed  their  vanity  at  her  fnrine. 


XXXIV.  On  the  Differences  which  ex'ijl  hetivccn  the  Heads 
of  the  Mammoth  and  Elephant.  By  Rem  BRANDT 
Peale,  Efq.* 

JL  H  E  drawings  which  accompany  this  (fee  Plate  V.) 
are  intended  to  explain  the  ditlercnccs  between  the  head  of 
the  mammoth  and  that  of  the  elf  })hant.  'Ihe  teeth  form  the 
moft  ftriking  charafter:  thofe  of  the  elephant  aa^  exclufively 
graminivorous,  and  confequentlv  diliinguiflied  from  thofe  of 
the  mammoth,  which  were  intended  for  animal  fbodof  fome 
kind,  and  not  improbably  (lieli-lifl),  on  the  fuppofition  that 
the  animal  was  amphibious f:  and  this  mav  account  for  the 
peculiar  form  and  polition  of  the  tulks.  On  examining  the 
head  of  the  elephant,  it  w  ill  appear  that  the  lockets  for  the 
tulks  at  A  are  fituated,  with  refpect  to  the  condvle  of  the 
neck  at  B,  nearly  in  an  angle  of  45  degrees ;  fo  that  the 
tufks,  which  have  but  little  curve,  are  di reeled  downwards 
and  forwards,  and  may  be  with  eafe  employed  otienlively 
and  defenfively.  On  the  other  hand,  it  will  be  obfervcd  that 
in  the  mammoth  the  focket  A  is  nearly  on  a  horizontal  line 
with  the  condyle  B  ;  and  therefore  the  tulks,  w hich  are  femi- 
circular,  could  never  have  been  elevated  in  the  air,  pointing 

*  Cbmmunicatcd  by  the  Author. 

f  See  the  furmcr  numUr,  p,  16*— 169  of  tlie  prcfcnt  volume. 
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backwards,  but  mtift  have  been  as  reprefented  in  the  figure, 
the  points  thrown  out  bv  the  fpiral  twift  on  each  fide  : — in 
this  pofition  thcv  niJL^ht  have  anfaered  in  lirikinyr  down  fmall 
animal?,  or  in  detaching  lliell-fifli  from  the  bottoms  of  rivers, 
or  even  in  afcendino"  the  banks. 

In  the  elephant  the  orbit  of  the  eye  is  fituated  at  C, 
whereas  in  the  correlponding  part  at  C  in  the  mammoth  is 
a  large  mafs  of  bone,  fo  that  the  eye  muft  have  been  elfe- 
wherc  :  to  afcertain  where,  we  muft  wait  until  we  receive  the 
cranium  lately  difcovered  on  the  Ohio.  The  cheek  of  the 
elephant  is  formed  of  two  bones;  but  in  the  mammoth,  befides 
other  variations,  there  is  but  one  bone.  The  whole  figure 
of  the  under-jaw  ditiers  molt  remarkably;  firft  in  the  length 
of  the  condyles  or  arms  from  E  to  B  :  in  the  mammoth  it  i8 
iliort  and  angular :  but  in  the  elephant  DEB  forms  a  fcmi- 
circular  line,  and  at  D  it  is  long  and  pointed. 

This  (hort  reference  is  fufficient  to  direct  the  attention  of 
thofc  who  wifh  to  examine  them  more  critlcailv ;  when  they 
may  remark  feveral  other  chara£lers  fiifficienlly  intcrefting. 
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SHALL  now^  proceed  to  explain  JMr.  Gilpin's  table*, 
in  order  to  demonitraie  their  ufe,  and  the  ufe  of  my  addi- 
tional cohm>ns.  The  firft  I  cannot  do  belter  than  in  the 
words  of  Sir  Charles  Blagden  himfelf: 

"  Tables  for  reducing  the  quantities  bv  weioht,  in  any 
mixture  of  pure  f|nrit  and  water,  to  thole  by  meafure;  and 
for  determining  the  proportion,  by  meafure,  of  each  of  the 
two  fubftances  in  fuch  mixtures,  bv  Mr.  George  Gilpin, 
clerk  to  the  Royal  Society,  communicated  by  Sir  Charles 
Blagden  : 

*'  Thefe  tables  are  founded  on  the  experiments,  of  which 
the  relults  were  given  in  the  Report  and  Supplementarv  Re- 
port on  the  heft  Method  of  proportioning  the  Excife  on  Spi- 
rituous Liquors.  They  are  computed  for  every  degree  of  Jieat, 
Irom  30'  to  80',  and  for  the  addition  or  fubtraclion  of  every 
one  part  in  a  hundred  of  water  or  fpirit ;  but  as  the  experi- 
nienis  thenifelves  were  made  only  to  every  fifth  degree  of 
heat,  and  every  five  in  the  hundred  of  water  or  fpirTt,  the 
intermediate  places  are  filled  up  by  interpolation  in  the  uuiaj 
Bianuer,  with  aUowauce  for  iecond  diiierences. 
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*'  F.vcry  table  confifts  of  eight  column?,  and  there  are  two 
tables  tor  every  degree  of  heat.  In  the  firll  column  of  the  fir/i 
of  the  two  tables  are  given  the  proportions  of  fpirit  and  water 
by  weight,  loo  parts  of  fpirit  being  taken  as  the  conflant 
number,  to  which  additions  are  made  fucceffivelv  of  one  part 
of  water,  from  i  to  99  inclufively:  the  firft  colunm  in  the 
fecond  tabic  has  100  parts  of  water  for  the  contiant  number, 
with  the  parts  of  fpirit  dccreafing  fuccefTively  by  unity,  from 
100  to  I  inclufively. 

*'  It  muft  be  obferved,  that  each  of  thefe  tables,  occupy- 
ing one  pace,  is  divided  in  the  middle  for  adapting  it  more 
conveniently  to  the  fizc  of  the  paper;  but  the  whole  of  each 
page  is  to  be  confidercd  as  one  continued  table.  The  fecond 
column  of  all  the  tables  gives  the  fpecific  gravities  of  the  cor- 
refponding  mixtures  of  fpirit  and  water  in  the  firft  column, 
taken  from  the  table  of  fpecific  gravities  in  the  Supplementary 
Report,  the  intermediate  fpaces  being  filled  up  bv  interpola- 
tion. In  the  third  column,  ico  parts  by  meafure  of  pure 
fpirit,  at  the  temperature  marked  at  the  top  of  every  feparate 
table,  is  afifumed  as  the  conftant  fiandard  number,  to  which 
the  refpc^live  quantities  of  water  bv  meafure,  at  the  fame 
temperature,  are  to  be  proportioned  in  the  next  column. 

"  The  fourth  column,  thereibrc,  contains  the  pro|)ortion 
of  water,  by  meafure,  to  ico  meafurcs  of  fpirit,  anfwering  to 
the  proportions  by  weight  in  the  fame  horizontal  line  of  the 
firft  column.  The  fifth  column  fhows  the  number  of  parts 
which  the  quantities  of  fpirit  and  water,  contained  in  Uie 
third  and  f()urth  columns,  would  meafure  when  the  mixture 
lias  been  completed;  that  is,  the  bulk  of  the  whole  mixture 
after  the  concentration  or  mutual  penetration  has  fullv  taken 
place.  The  fixth  column,  deduced  from  the  three  preceding 
ones,  gives  the  effedis  of  that  concentration,  or  how  much 
fmaller  the  volume  of  the  whole  mixture  is,  than  it  would 
he  if  there  was  no  fuch  principle  as  the  mutual  penetration. 
The  fevcnth  colunm  (hows  the  quantity  of  pure  fpirit  by 
meafure,  at  the  temperature  in  the  table,  contained  in  an 
h'lndred  meafures  of  the  mixture  laid  down  in  the  fifth  co- 
lumn." 

From  tl)js  account  it  will  be  feen,  that  every  mixture  of 
pure  fpirit  and  water  poffible  to  be  made,  is  analyfed  fo  clearly 
at  everv  temperature,  as  to  render  it  a  matter  of  no  great  dif- 
ficultv  to  demonf^ratc,  at  a  given  temperature,  all  the  grada- 
tions of  ftrenoth  which  the  hvdrometer  fiiouid  indicate.  The 
mode  in  which  this  has  been  done  1  fliall  now  explain. 

The  table  which  Mr.  Gilpin  has  calculated  for  the  tem- 
perature of  55,  is  that  which  I  have  chofen,  conceiving  it, 
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for  feveral  reafons,  to  be  the  moft  convenient.  And  as  a 
reference  to  it  becomes  necefl'ary,  I  have  annexed  this; 
with  the  additional  columns  to  it,  by  which  the  hydrometer 
indications  of  ftrength  are  regularly  deduced  from  the  fpecific 
■gravity  of  the  fpirit  at  this  temperature  ■■^. 

In  order  to  explain  the  manner  in  which  T  have  calcu- 
lated thefe  additional  celumns,  I  conceive  the  ealieft  mode 
will  be  by  an  example. 

It  being  underftood  by  the  trade  that  the  fpecific  gravity 
©f  proof  Ipirit  at  this  temperature  (55)  is  922,  I  look  at  the 
table  for  this  fpecific  gravity,  and  I  find  that  it  is  a  mixture 
of  pure  fpirit  and  water,  in  the  following  proportions,  viz. 
100  parts  of  the  former  to  81  of  the  latter  (both  by  weight), 
but  that  by  meafure  it  is  made  by  mixing  100  gallons  of  pure 
fpirit  with  66  gallons  99  parts  of  water.  I  then  lind  thai  the 
diminution  of  bulk,  by  penetration,  on  the  mixture  by  mea- 
fure, (that  by  weight  being  unneceflary  to  attend  to  in  bring- 
ing out  the  refult,)  is  4  gallons  57  parts,  as,  inftead  of  pro- 
ducing 166  gallons  99  parts,  there  will  be  only  162  gallons 
42  parts.  I  find  next,  that  this  mixture  contains  per  cent,  of 
pure  fpirit  61  gallons  57  parts. 

Thcfe  being  the  proportions  in  the  (Ian d a rd  of  proof,  to 
which  cverv  other  gradation  of  ftrength  is  relative,  the  Rule 
of  Three  demonltrates  this  relation  in  a  manner  requiring  to 
be  explained  bv  another  example.  Suppofe  a  fpirituous  li- 
quor is  produced  to  afcertain  the  hydrometer  indication;  on 
weighing  it  in  a  phial  adapted  to  this  purpofe,  I  find  that  at 
the  temperature  of  55,  its  fpecific  gravity  is  848  ;  by  looking 
into  the  table  I  perceive  that  this  contains  per  cent.  93*18  of 
pure  fpirit.  I  then  try  how  much  more  than  proof  this  is  by 
iubtra(S:ing  61-57  (the  quantity  which  proof  contains),  anij 
I  find  that  this  has  a  redundance  of  pure  ipirit,  amounting  to 
31-61. 

Therefore,  as  100  gallons  of  pure  fpirit  require  66  gallons 
99  parts  of  water  to  reduce  it  to  proof,  the  redundant  31*61 
will  require  21*17.  ^'^'^  thefe,  and  from  the  amount  52*78 
the  diminution  of  bulk  by  penetration  is  to  be  deducted, 
which,  by  the  ratio  in  proof  fpirit  being  1*44,  the  refult 
finally  comes  out  that  tiiis  fpirit  is  51  gallons  and  34  parts 
(about  one-third)  over  hydrometer  proof.  The  under  proofs 
require  lels  calculation,  the  exeefs  of  water  per  cent,  over  the 
proportion  which  proof  contains  bcing'all  that  is  required. 

*  It  may  perhaps  be  nectlTary  to  oblcrve  here,  that  a  reference  to  this 
table  is  not  required  in  the  uie  of  the  hydrometer  i  have  conllrufled, 
futtlier  than  to  try  whether  it  be  correct. 
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Thefe  examples  arc,  T  hope,  fufficient  to  explain  this  table. 
The  iiies  to  which  it  is  ai^piicablc,  arc,  that  (7S  it  affords  Jirjl 
an  unequivocal  Jlandard  for  every  graditlion  of  Jtrength^  an 
hydrometer  can  be  graduated  on  a  certain  principle ;  and, 
fecondly,  the  errors  of  thofc  that  are  uraduated  othcrwife 
may  be  dilcovered  bv  it,  and  we  Ihall  no  longer  be  obliged 
to  relv  on  a  mere  adcrtion,  that  the  inftrunicnt  is  correct, 
nothing  more  being  rccjuircd  than  to  compare  the  fpccific 
gravity  of  the  finrit  with  the  indication  of  Itrength  which  it 
has  demon ftrated. 

On  coniidering  how  far  it  might  be  practicable  to  fimplify 
the  hydrometer,  I  perceived  that  the  makers  of  thefe  inltru- 
mcnts  had  fallen  into  two  error.?,  which  had  very  confulcra- 
blv  increafed  the  neccflitv  for  thofe  complex  additions  with 
which  they  are  incumbered. 

Firll,  conceiving  thai  the  inflrument  was  to  be  valued 
in  proportion  as  it  was  capable  of  making  minute  difcrimi- 
nations,  (or  of  its  fenfibility  as  it  is  called,)  they  have,  by 
attempts  to  increafe  this  beyond  thofe  limits  required  either 
in  revenue  or  in  commerce,  deftroyed  its  fimplicity. 

In  the  conftruttion  of  this  infirument,  the  proportion  of 
the  ftem  to  the  ball  is  an  important  confideration  :  if  the 
former  be  too  large,  the  inftrument  will  not  be  lufficicntly 
fenlible;  and  (liouid  it,  on  the  contrary,  be  too  fmall,  the 
number  of  gradations  of  ftrcngth  it  is  capable  of  indicating 
will  proportionably  be  diminifhed. 

Thofe  who  have  conftrucfted  moft  of  the  hydrometers  now 
in  ufe,  have  run  into  the  latter  error;  the  ftem  being  dimi- 
niflicd  to  a  fize  w  hich  rendered  it  neceflkry  to  have  recourfe 
to  complex  additions  to  fupply  the  place  of  this  injudicious 
and  unnecelfary  walte  of  the  fimple  and  proper  power  of  the 
iuftrument. 

From  a  great  variety  of  experiments  to  afcertain  the  proper 
proportion  between  the  ball  and  Item,  I  was  finally  fatisfied 
that  the  latter  would  admit  of  fuch  enlargement  as  to  be  ren 
dered  capable  of  mcafurinc  upwards  of  66  gradations  or  per 
centasfes  of  (trength,  without  any  weight;  and  this  fo  clearly 
and  diftinctly,  as  to  convince  me  that  its  fcnfibility  and  ac- 
curacy were  ftill  fully  fufficient. 

The  fecond  error  alluded  to  has  arifen  from  an  attempt 
to  extend  the  power  of  the  inftrument  beyond  thofe  limits, 
which,  with  propriety,  and  confillently  with  its  hmpiicity, 
could  be  efiected. 

An  hydrometer  being  a  counterpoife  to  afcertain  the  weight 

of  a  fpirituous  liquor,  may,  with  propriety,  be  compared  to  a 

6  '  '  pilir 


On  the  Hydrometer.  23J 

pair  of  fcales  *,  of  which  there  are  various  Jizes  and  defcrip- 
iions,  to  anfwer  different  purpofes,  by  which  means  their  fim- 
plicity  is  uniformiy  preferved. 

On  the  contrary,  it  has  erroneoufiy  been  conceived,  that 
an  hydrometer  would  be  imperfe<i:l  that  did  not,  by  one  meant 
or  another,  afcertain  the  fpecific  gravity  of  all  liquids  at  their 
various  temperatures :  the  fimple  power  of  every  inilrument 
of  this  kind  being  confined  within  certain  limits,  this  could 
not  be  eft'efted  without  additional  complications  of  various 
kinds  to  thofe  which  were  added,  to  increafe  its  fenfibility, 
lorae  of  which  are  certainly  ingenious,  but,  I  conceive, 
higlily  unfit  for  the  purnofc  of  revenue. 

Should  this  ingenuity  be  excrcifed  on  a  pair  of  fcales, 
which  it  would  be  proper  to  ufe  in  weighing  a  portion  of 
eight  or  ten  pounds,  and  bv  complex  additions  render  them 
fufficiently  fenfible  to  afcertain  a  few  grains  or  fraction  of  a 
grain,  or  fo  extended  in  their  power  as  to  weigh  loo  pounds, 
is  it  not  evident  that  the  fimplicit"  of  the  balance,  which  is 
its  great  reconnnendation,  would  be  dedroyed  ? 

That  which  led  to  the  conftruftion  which  I  finally  fixed 
on,  was  firlt  a  quadrangular  Jlem,  from  which  1  had  four 
temperatures,  viz.  35,  45,  ^^,  and  65  ;  and  the  intermediate 
deo rees  I  managed  with  four  fmall  weiijhts  on  the  top  of  the 
ftem,  each  ferving  for  two  degrees  of  temperature.  The 
inltrument  having  been  graduated  with  thefe  on,  if  the  tem- 
pevature  fliould  be  two  degrees  higher  than  the  fcale,  I  re- 
moved one  weight,  in  order  to  lighten  the  inltrument  equal 
to  the  dccreafe  of  Ipecific  gravity  \  x'i  four  degrees,  I  removed 
two  weights  ;  if //.r  degrees,  I  removed  three  weights ;  and 
\i e'lQ-ht  dejrrees,  I  removed  the  fourth;  and  two  decrees  more 
brought  me  to  a  new  fcale,  or  fide  ot  the  (km  :  by  this  means 
the  infirument  would  accord  with  the  variations  arifinc:;  from 
temperature,  fo  far  as  at  mod  to  be  but  one  degree  ditt'erent 
from  it.  It  was  adjulled  at  every  tenth  degree  of  tempera- 
ture. 

This  was  evidently  a  confiderable  progrefs  towards  the  ob- 
jciil  I  was  in  purfuit  of,  as  it  not  only  remedied  the  great  de- 
iytci.  of  inattention  to  temperature  which  took  place  in  the 
Irirti  hydrometer,  but,  in  a  great  meafure,  the  various  defeats 
of  tlie  fCnglilh  revenue  hydrometer,  as,  notwithftanding  the 
weights  were  reduced  from  36  to  4,  it  accorded  nearly  with 

*  The  iiaiTie  of  the.  inftrumcnt,  which  in  ftriiftnefs  fhould  be  areometer, 
(hydronit-rer  iicing  an  inftruiiient  for  weighing  water),  demouflrates  this 
to  be  the  piincipit  on  which  it  ads;  thticfore  in  France  it  is  called  pcje 
liquew,  and  by  Ibmc  EngUfli  wriicrs,  a  waier-poile. 
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the  various  temperatures,  and  indicated  66  gradations  nf 
ftrcngth.  I  perceived,  therefore,  that  the  j^rinciple  would 
anlwer,  but  that  it  could  be  improved  ftill  lurthcr;  and  after 
various  efforts  I  at  length  fixed  on  that  conftruction,  of  which 
I  fhall  now  beg  leave  to  give  a  dcrcriptioii. 

This  new  hydrometer  is  made  of  hard  brafs :  the  ball  is 
ftaped  in  the  form  of  a  pear,  being  nearlv  two  inches  in  dia- 
meter at  its  greatcit  dimenfion,  and  two  inches  and  a  quarter 
in  kngth  :  the  lower  ftem  meafures  one  inch  and  a  half,  and 
is  in  ihape  a  prilm,  each  fide  meafur.ing  one-eighth  of  an 
inch  :  to  the  lower  end  of  this  a  round  weight  is  fixed,  the 
diameter  of  which  is  feven-eighths  of  an  inch.  The  upper 
fiem  is  in  length  five  inches  and  a  half,  and  is  an  octagon, 
each  fide  being  fomewhat  lefs  than  an  eighth  of  an  inch 
wide:  each  of  thele  fides  is  graduated  for  a  temperature  en- 
graved on  the  top,  the  loweft  being  35,  the  fecoud  40,  and 
lb  increafing  by  five  until  it  reaches  70.  The  zero,  or  proof 
point,  is  marked  O,  and  the  gradations  of  ftrength  (numbered 
at  every  fourth)  amount  to  fixty-fix,  and  thofc  fo  clearly  dir 
ilinft,  that  at  the  over-proofs  ihev  will  admit  of  a  i'ub-divifion, 
and  bv  that  means  indicate  a  half  per  cent.  Thefe  divifions 
are  rjot  at  equal  diftanccs ;  an  error  which  takes  place  in  the 
prefent  Irifh  and  fcveralof  the  old  hvdrometers,  but  widen 
in  proportion  as  the  fpecinc  gravity  of  tl.e  fpirit  diminifhes; 
ami,  being  graduated  with  fpirits  of  known  ftrengths  at  every 
four  i^er  cent.,  the  intermediate  per  centages  arc  adjufted  by 
interpolation. 

To  prevent  anv  error  which  might  arife  from  taking  the 
indication  of  ftrength  from  the  wrong  fide  of  the  ftem,  an 
index  is  applied  on  the  top  of  it,  with  an  opening  to  Ihow 
the  fiaurcs  which  point  out  the  temperature.  This  index, 
■which  applies  ^fr^/y  to  the  purpofc  here  mentioned,  ijiay  be 
removed  lower  to  anv  part  of  the  ftem,  but  above  the  iurface 
of  the  liqnor,  without  affecting  the  accuracy  of  tlie  inftru- 
ment,  as  neither  its  weight  nor  dimenfion  is  changed ;  and 
being  of  a  diflerent  colour  from  the  ftem  (fanguincd  (icel)  \\ 
forms  a  contrafl  with  it,  and,  as  it  were,  points  to  the  indi- 
cation fought  for,  by  which  every  danger  of  error  in  this  rc- 
fpe6l  is  removed. 

Although  this  is  the  only  ufe  of  the  index,  when  the  tem- 
perature fliall  be  found  one  of  thofe  eight  marked  on  the  ftem, 
yet  it  is  neceffary  that  the  inftrumcnt  fhall  accord  with  the 
four  intermediate  degrees  between  each  of  the  adjoining  fides: 
for  this  purpole  one  (.)f  two  other  iiiJexes  of  different  weights 
are  oocaiionally  fubftituled  for  the  lirll  ouc,  in  order  to  lighten 
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the  Inftrument  fo  as  to  accord  with  the  decreafe  of  gravity 
which  takes  place  in  the  fpirit  by  the  increafe  of  tempera- 
ture. Therefore  the  manner  of  ufing  the  inftrument  is  as 
to  Hows: 

Siippofing  the  temperature  to  be  50,  nothing  further  is  re- 
qmrcd  but  to  place  the  index  No.  i  (each  being  marked  fo 
as  cafily  to  be  di(tingaiftied)  on  the  fide  marked  50,  and  im- 
i'lcrre  the  inftrument,  which  at  once  (hows  the  ftrength. 
Should  the  temperature  be  51  or  52,  inftead  of  index  No,  i, 
w'it  that  marked  No.  2  :  fliould  it  be  53  or  54,  ufe  index 
No.  3  :  the  inftrument  having  been  adjulted  with  thefe  two 
auxiliary  indexes,  in  the  one  cafe  at  a  temperature  of  51  j, 
and  in  the  other  53',  thefe  four  intermediate  temperatures 
are  fo  accorded  to,  as  to  be  either  the  a6lual  one,  or  within 
half  a  degree  of  it.  And  they  apply  in  all  cafes,  to  the  four 
intermediate  degrees  of  temperature,  and  no  other  appendage 
required  to  enable  the  inftrument,  in  this  plain  and  fimple 
manner,  to  mealure  fixty-fix  gradations  of  ftrength  with  an 
accuracy  which,  it  is  prefumed,  is  fully  fufficient  for  either 
revenue  or  commerce  *.  No  weight  requiring  different  im- 
nierfions  to  find  out  that  which  is  the  proper  one;  no  tem- 
perature omitted  to  create  doubts,  or  falfe  indications  of 
llrength ;  no  fraftion  in  the  per  centage  to  operate  either 
againft  the  revenue  or  the  merchant;  no  gradation  of  ftrength 
leh  unafcertained  or  determined  by  conjetlure  ;  no  doubt  re- 
maining as  to  the  corrc6l  ftrength  of  all  the  various  grada- 
tions; and  no  fecond  infpeftion  and  fubfequent  combination 
to  be  made,  requiring  the  aid  of^  and  liable  to  the  errors  of, 
a  Aiding  rulei 

The  following  is  a  table  for  graduating  hydrometers  on  a 
certain  and  invariable  principle,  Ihowing  from  the  fpecifie 
gravity  of  the  fpirit  at  the  temperature  55,  what  the  hydro- 
meter indication  of  ftrength  ftiould  be  of  every  polfible  mix- 
ture of  pure  fpirit  (or  alcohol)  and  water,  from  the  former 
down  to  proof  fpirit.^ — N.  B.  This  table  is  calculated  on 
the  fnppojitlon  that  the  ftandard  of  proof  is  923,  tempera- 
ture ^s- 

*  Even  this  hJf  degree  of  temperature  may  be  obtaincij  hj  holding 
the  jar  ccntaiuin^  die  Ipirit  for  a  few  moments  iii  >he  haud. 
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N.  B.  When  this  Table  Ihall  be  finally  calculated,  the  fraftions  in  the  feccnd 
and  laft  column  ars  to  be  rendered  into  wl.cle  numbers. 
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XXXVI.  Memoir  on  the  Supply  and  AppVicatrjU  dj  the  BIozu- 
ptpe.  By  Mr.  Robert  Hare  jun.  Member  of  the 
Chemical  Societj  of  Philadelphia  *. 

X  HE  blow-pipe  is,  on  many  occaflons,  an  ufeful  inftni- 
ment  to  the  artill  and  philofopher.  By  the  former  it  isr.fed, 
for  the  purpofe  of  enanieliing,  to  foften  or  folder  fmall  pieces 
of  metal,  and  for  the  fabrication  of  glafs  inftruments  :  while 
the  latter  can,  by  means  of  it,  in  a  few  minutes,  fnbjc6l  fmall 
portions  of  any  fubftance  to  intenfe  heat ;  and  is  thereby  en- 
abled to  judge  of  the  advantage  to  be  gained,  and  the  method 
to  be  purfued,  in  operations  on  a  larger  fcalc.  The  celebrated 
Bergman  has  amply  difplayed  the  utility  of  this  inftrument 
in  docimaftic  operations;  and  with  the  perfection  of  the  do- 
cimaftic  art  the  improvement  of  metallurgy  is  intimately 
conne6led.  It  is  by  means  of  the  blow-pipe  that  glafs  tubes 
are  moil  conveniently  expofed  to  the  heat  necefTary  to  mould 
them  into  the  many  forms  occafionally  required  for  philofo- 
phical  purpofes;  and  by  the  various  application  of  tubes  thus 
moulded,  ingenuity  is  often  enabled  to  furmount  the  want  of 
apparatus,  which  is  the  greateft  obftacle  to  the  attainment 
of  (kill  in  experimental  philofophy. 

To  all  the  purpofes  which  I  have  mentioned  the  blow- 
pipe is  fully  adequate,  when  properly  fupplied  with  air,  and 
applied  to  a  proper  flame :  but  it  appears  that  the  means 
which  have  hitherto  been  employed  to  accomplifh  thofe  ends 
are  all  faulty. 

The  moft  general  method  is  thai  of  fupplying  this  inl^ru- 
raent  with  the  breath.  In  addition  to  the  well-known  difti- 
culty  of  keeping  up  a  conllant  emiflion  of  air  during  refpira- 
tiouj  and  its  injurious  effect  on  the  lungs  f;  it  may  be  re- 
marked, that  as  the  breath  is  deprived  of  part  of  its  pure  air, 
is  mixed  with  carbonic  acid  gas,  and  loaded  with  moifiure, 
it  is  not  the  moft  fit  for  combuftion  j  and  the  obvious  inipof- 
libility  of  fupporting  a  flame  with  oxygen  gas,  by  this  me- 
thod, is  alfo  worthy  of  confideration. 

Another  way  of  fuppiying  the  blow-pipe  with  air,  is  that 
of  affixing  to  it  a  fmall  pair  of  double  bellows.  A  contriv- 
ance of  this  kind  pofleflTes  obvious  advantages  over  the  mouih 
blow-pipe;  but,  owing  to  the  pervious  nature  of  the  mate- 
rials of  which  bellows  are  conrtruC:tcd_,  and  the  difficulty  of 

*  Puhlifhed  by  order  of  tht  Societv. 

f  In  confequence  of  tkis,  foiViC  ariirci  have  abandoned  the  ufc  of  tlie 
iuftnimcnt. 
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making  their  valves  air-tight,  upwards  of  nine- tenths  of  the 
air  drawn  into  them  efcapes  at  other  places  than  the  proper 
aperture.  A  pair  of  bellows  of  this  kind,  belonging  to  an 
ariift  of  this  city,  which  were  confidered  as  unuiually  air- 
tight, were  found  to  difcharge  the  complement  of  their  upper 
compartment  in  fix-fourths  of  a  minute,  when  the  orifice  of 
the  pipe  was  open;  and  in  feven-iourths  of  a  minute  whea 
it  was  clofed.  Hence  it  appears,  that  fix-fevenths  of  the  air 
injected  into  the  upper  compartment  efcaped  at  other  places 
than  the  proper  aperture;  and  if  to  this  lofs  were  added  that 
fuftained  by  the  lower  compartment,  the  wafte  would  be 
found  much  greater.  As  in  operating  with  ihefe  machines, 
it  is  necelTarv  conftantlv  to  move  the  foot,  the  operator  can- 
not leave  his  feat ;  and,  in  nice  operations,  the  motion  of  his 
body  is  an  inconvenience,  if  not  a  fource  of  failure.  Bellovirg 
of  this  kind  cannot  be  ufed  for  fupplying  combuftion  wiili 
oxvgen  gas;  becaufe,  as  this  air  is  only  to  be  obtained  by  a 
chemical  procefs,  the  fmallell  wafte  of  it  is  of  ferious  con- 
fequence;  and  as  there  i:>  always  a  portion  of  air  remaining 
in  them,  even  when  the  boards  are  prefl'ed  as  near  to  each 
other  as  the  folding  of  the  leather  will  permit,  any  fmall  quan- 
tity of  oxygen  gas  which  might  be  drawn  into  them  would 
be  thereby  contaminated. 

It  feems  that  the  only  inftrnment  hitherto  ufed  for  the 
fupply  of  combuftion  with  oxygen  gas,  is  the  gafometer  of 
the  celebrated  Lavoifier :  but  this  machine,  although  admi- 
rably calculated  for  the  purpofes  of  that  great  philolbpher,  is 
too  unwieldv  and  cxpenfive  for  ordinary  ufes. 

Being  fenfible  of  the  advantage  vv'liich  would  refult  from 
the  invention  of  a  more  periecl  method  of  fupplving  the  blow- 
pipe with  pure  or  atmoipheric  air,  I  was  induced  to  fearch 
for  means  of  accomplifhing  this  object.  Having  obferved 
the  cheapnefs,  ftrength,  and  tightnels,  of  coopers' velfels,  I 
became  defirous  of  forming  an  apparatus  for  mv  purpofe,  by 
means  of  hvdroltatic  prelfurc  exerted  within  them.  I  fopn 
found  that  iliis  could  not  be  efi'ected  conveniently  without 
the  ufe  of  leather.  Obliged  to  refort  for  alliftance  to  this  ma- 
terial, I  endeavoured  to  apply  it  in  fuch  manner,  as  to  remedy 
the  evils  refulting  from  the  ufe  of  it  in  the  common  kinds  of 
bellov.'S.  The  caufes  of  thefe  evils  appeared  to  be,  the  open- 
ing of  the  pores  and  joints  of  thefe  inftruments  bv  drynefs, 
and  the  tenfion  to  which  they  are  io  frequently  fubjec'-ted.  I 
therefore  determined  to  fubiert  the  leather  which  I  fliould 
nfe,  to  moiltare  and  compreinon.  In  this  F  fncceeded^  and 
derived  the  expected  advantiigc  from  iacc^U.-J^h^  t^i\ik^o( 

my 
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my  attention  to  this  fiibjeft  is  the  prockiclion  of  a  machine, 
of  which  there  follows  an  engraving  and  defcriplion. 

When  it  was  firft  fliown  to  the  gentlemen  of  the  Chemical 
Society,  fome  of  them  bellowed  on  it  the  appellation  oi  gafo' 
meter;  but,  as  etymology  does  not  authorize  this  name,  it 
has  been  changed  for  that  of  bydrojict'ic  blozL'-plpe. 

Fig.  I.  (fee  plate  VI.)  is  a  perfpeAive  engraving  of  the  hy- 
drollatic  blow- pipe.  Part  of  this  figure  is  made  tranfparent, 
that  the  internal  conftrudion  of  the  machine  may  be  under- 
llood  with  the  greater  facility. 

It  confifts  of  a  calk  A,  whofe  length  is  thirty-two,  and 
whofe  leaft  diameter  is  eighteen  inches.  It  is  divided,  by 
the  partition  B,  into  two  apartments.  Tiie  upper  and  external 
apartment  B  A)  is  in  depth  fourteen  inches.  The  lower  and 
internal  apartment  BC,  is  in  depth  fixteen  inches;  and  con- 
tains a  fticet  and  pipe  of  cop|)er  EE,  D,  which  defcend  into 
it  nine  inches,  forming  two  equal  compartments  of  that 
depth.  The  flieet  and  pipe  of  copper  are  foldered  together 
and  inferted  into  the  partition  B,  as  may  be  obfcrved  at 
fig.  2 ;  where  B  reprefents  the  partition,  EE  the  fheet  of 
copper,  and  D  the  pipe.  The  edges  EE  of  the  fheet  were 
Did  down  into  correfponding  joints  in  the  flaves  of  the  caflc 
until  the  partition  attained  its  j)roper  fituation.  Coopers' 
flags  were  then  pafled  into  the  joints ;  and  the  hoops  were 
driven  on  the  calk. 

CF,  fig.  I.  is  a  pair  of  circular  bellows.  The  bottom  of. 
the  cafk  ferves  as  a  bottom  for  thcfc  bellows.  In  the  centre 
of  this  bottom  there  is  a  hole,  round  which,  at  the  diflance 
of  one  inch  from  its  centre,  is  a  circular  rim  of  wood.  On 
this  is  nailed  a  valve  opening  upwards,  which  may  be  ob- 
ferved  at  B,  fig.  3,  where  there  is  a  tranfparent  engraving  of 
the  bellows.  Under  the  valve  B  may  be  obfcrved  the  hole, 
and  circular  rim  of  wood,  over  which  it  is  nailed.  C  the  top 
of  the  bellows,  is  a  circular  piece  of  wood,  feven  inches  in 
diameter  and  two  in  thicknefs.  In  its  centre  there  is  a  hole 
one  inch  and  a  half  in  diameter.  Around  this  hole  there 
is  a  circular  rabbet,  in  which  is  nailed  a  valve,  opening  up- 
wards. Thi^  valve,  and  the  rabbet  in  which  it  is  faftened, 
may  be  feen  under  the  letter  D,  at  the  end  of  the  rod.  There 
is  alfo  in  this  top,  at  the  diftance  of  one  inch  from  its  peri- 
meter, a  circular  dove-tailed  furrow  filled  wilh  lead,  E.  The 
body  of  the  bellows  F  F,  is  compofed  of  ftrong  hole-leather 
fo  as  to  be  water-tight.  Before  it  was  fixed  to  the  other  parts 
of  the  bellows  its  form  was  that  of  a  hollow  fruftum  of- a 
cpne,  of  which  the  perpendicular  and  grcatell  diameter  were 
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rach  eis"ht  inches,  and  whofe  leaft  diameter  was  fix  inches 
and  a  half.  It  was  more  eafily  faftened  to  its  appendages 
when  of  this  conical  form  than  if  it  had  been  cylindrical. 
At  the  protuberances  FF,  ii  is  diftended  by  two  iron  rings, 
to  which  it  is  fewed  faft. 

FG,  fig.  I,  is  an  iron  rod,  bv  means  of  which  the  top  of 
the  bellows  may  be  raifcd  or  depreiTed.  It  pafles  up  through 
the  pipe  D  to  the  handle  G,  which  is  worked  by  tlie  hand  or 
with  the  foot  bv  means  of  the  pendent  ftirrup.  An  enlarged 
view  of  this  rod,  and  of  the  contrivance  bv  which  it  is  an- 
nexed to  the  top,  may  be  feen  at  fig.  3 ;  where  GD  repre- 
fents  the  rod,  and  H,  H,  H,  H,  flat  pieces  of  iron  branching 
from  it.  Thefe  are  fixed  to  the  circular  rim  KfC  in  fuch  a 
manner  as  to  include  the  rim  I  T,  of  the  fame  metal,  which, 
is  fcrewed  faft  to  the  top  of  the  bellows.  Sufficient  room  is 
left  to  allow  the  pieces  H,  H,  H,  H,  and  the  rim  KK,  to 
move  round  without  rubbing  againft  the  included  rim  I T, 
or  the  top  of  the  bellows. 

A  copper  hood,  with  an  opening  in  one  fide,  may  be  ob- 
ferved  at  L,  fig- 3.  The  rod  GD  is  paffed  through  the  centre 
of  this  hood,  until  the  flat  pieces  of  iron  H,  H,  H,  H,  come 
in  conta6l  wjth  the  flat  part  of  it.  The  hole  in  the  centre  is 
then  luted.  The  hood  may  be  feen  in  its  proper  fituation, 
at  F,  fig.  I . 

HI,  fig.  1,  is  a  fu£lion-pipe  half  an  inch  in  diameter. 
It  pafles  under  the  caflc  in  the  direction  of  the  dotted  lines 
at  C,  and  turns  up  into  the  hole  in  the  bottom  of  the  bel- 
lows. This  hole,  which  is  of  fuch  a  fize  as  to  fit  the  taper- 
ing end  of  the  pipe,  is  feen  at  fig.  3,  and  has  already  been 
mentioned,  together  with  a  circular  rim  of  wood,  which, 
being  nailed  round  it,  prevents  the  end  of  the  pipe  froni 
touching  the  valve.  The  fu6lion-pipe  has  a  conical  mouth 
at  I,  into  which  is  inferted  occafionally  the  pipe  J,  fafleued 
to  the  hofe  and  fyphon  K,  L.  The  hofe  is  made  of  leather, 
diftended  bv  hollow  cylinders  of  tin  half  an  inch  in  diameter 
and  one  inch  in  length.  Thefe  were  coated  with  tar,  after 
which  the  leather  was  fewed  over  them  *. 

Fig.  I,  MN O,  m  n  o,  are  p^es  of  delivery,  furniflied  with 
cocks  at  N,n,  and  conical  mouths  at  0,o.  Each  of  thefe 
pipes  communicates  with  one  of  the  compartments  on  each 
lide  of  the  fiieet  and  pipe  E  E,  D. 

In  the  partition  B,  may  be  obferved  the  pipe  Y,  furnlflied 

*  This  hofe  may  be  made  very  perfc6l  by  tarring,  and  covering  it  witii 
leather  a  fecond  tiine  ;  the  fcams  of  the  firft  and  letond,  coverings  being 
placed  on  oppofite  fides.  Flexible  pipes  thus  prepared  will  be  found  ufe- 
ful  for  manv  other  purpofes  befides  that  here  nuntiojicd. 
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with  a  cock.     Each  end  of  this  pipe  communicates  with  one 
of  the  compartments  above  mentioned. 

P  is  a  table  affixed  to  the  cafk  by  means  of  irons,  which 
are  al  pleafiire  (lid  into  or  out  of  flaplcs.  One  of  thefe  irons, 
and  its  llaples,  niav  be  fccn  near  the  letter  Q.  They  are 
faftened  to  pieces  of  wood  which  rim  lengthwife  under  the 
table,  and  which  arc  fo  grooved  as  to  fupport  a  block  of  wood 
which  Hides  between  them.  Through  this  block  paflcs  the 
fcrcw  S,  which  Aides  backward  and  forward  in  the  opening 
TRV.  The  ftand  TV,  which  may  be  obferved  under  the 
lamp,  is  loofely  put  on  this  fcrew,  as  a  wheel  is  placed  on 
its  axletree.  It  rifes  and  falls  with  the  fcrew  ;  but  is  prevented 
from  turning  round  with  it,  by  the  upright  ftrip  of  wood  T. 

Having  deferibed  the  conftruftion  of  the  hydroftatic  blow- 
pipe, I  proceed  to  an  explanation  of  the  principle  and  man- 
fcr  of  its  a6lion,  and  to  a  detail  of  the  ufes  to  which  it  may 
e  applied. 

Suppofe  that  as  much  water  were  poured  into  the  cafk  A, 
lig.  I,  as  would  fill  the  lower  apartment,  and  rife  above  the 
partition  R,  one  or  two  inches.  Let  fig.  4  be  a  rcprefenta- 
tion  of  the  calk  when  fupplied  with  this  neceifary  quantity 
of  water.  When  the  machine  is  at  rclh  the  top  of  the  bel- 
lows, being  loaded  with  lead,  is  depreffed  as  low  as  the  folding 
of  the  leather  will  permit,  and  the  fmall  fpace  which  re- 
mains in  confequence  of  this  folding,  between  the  top  of  the 
bellows  and  the  bottom  of  the  calk,  becomes  fdled  with  wa- 
ter, which  leaks  through  the  upper  valve.  Let  the  bellows 
be  extended  by  deprefling  the  handle  at  a.  The  upper  valve 
will  (liut  tight;  and  a  quantity  of  water  equal  to  the  bulk, 
which  the  bellows  will  gain  by  extenfion,  will  rife  through 
the  pipe  D,  to  the  external  apartment;  and  the  weight  of  the 
atmofphere  being  removed  from  the  top  of  the  valve  in  the 
bottom  of  the  cafk,  the  air  will  prefs  through  the  fu6lion- 
pipe  I  H,  lift  this  valve,  and  occupy  the  vacant  fpace  within 
the  bellows.  If  the  hand  be  then  removed  from  the  handle, 
the  lead  in  the  top  of  the  bellows  will  again  deprefs  it,  and 
the  air  drawn  into  ihem,  being  thereby  compreffed,  will  force 
open  the  upper  valve,  and  afoend.  During  its  afcent  it  will 
receive  a  ilrong  lateral  tendency  from  the  hood,  which  will 
make  it  pafs  out  at  the  open  fide  of  the  hood,  into  that  com- 
partment which  is  immediately  over  this  opening;  and  as  by 
turning  the  rod,  tliis  part  of  the  hood  may  be  brought  under 
either  compartment,  fo  the  air  may  be  thrown  into  either  of 
them  ;  and  one  of  them  being  filled  with  one  fpecies  of  gas, 
the  other  may  be  filled  with  another  fpecies :  nor  can  there 
.  be  any  danger  of  mixture  3  bccaufe,  as  the  pipe  D  is  fl)orter 
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than  the  flieet  EE,  any  fuperabundant  quantity  of  air  which 
may  be  thrown  into  either  compartment  will  pafs  up  the  pipe 
and  efcape. 

In  fig.  4,  the  bellows  are  reprefented  as  nearly  deprelTed, 
and  the  air  ilTuing  from  the  open  fide  of  the  hood  into  the 
con)partnient  immediately  over  it,  which  is  about  half  filled 
with  air.  The  other  compartment  is  reprefented  as  being 
coi7ipletely  full  of  that  fluid.  The  water  is  reprefented  in 
commotion,  that  the  aftion  of  the  machine  may  be  ftrongly 
marked ;  but  the  motion  of  this  fluid  is  in  reality  fo  gentle, 
that  the  regularitv  of  a  blafl:  is  not  thereby  perceptibly  af- 
feaed.       "  ' 

If  it  be  defired  to  fill  both  compartments  with  one  kind  of 
air,  without  the  trouble  of  turning  the  hood,  by  opening  the 
cock  of  communication  in  the  pipe  Y,  any  air  which  mav  be 
thrown  into  either  compartment  will  divide  itfelf  equally  be- 
tween both  of  them. 

It  muft  be  obvious  that  the  air  in  the  compartments  on 
each  fide  of  the  (heet  and  pipe  of  copper  E  E,  D,  fig,  4,  is 
fubje6l  to  hydroftatic  preflure,  and  that  of  courfe  it  will  pafs 
out  at  the  pipes  of  delivery,  inilefs  ftopt  by  the  cocks.  Thefe 
pipes  are  omitted  in  fig.  4,  but  have  been  already  defcribed, 
together  with  their  cocks,  at  MNO,  mno,  fig.  i. 

The  leather  and  joints  of  the  bellows  are  evidently  fub- 
Jefted  to  the  weight  of  a  confiderable  colunni  of  water ;  but 
this  prefllire,  being  external,  tends  to  tighten  them,  and  ren- 
ders this  part  of  the  machine  fo  perfe6t,  that  if  the  orifice  of 
the  fu6lion-pipe  be  clofed,  it  will  be  found  impoflible  to  raife 
the  top  of  the  bellows,  without  the  immenfe  force  which 
would  be  neceflfarv  to  produce  a  vacuum  within  them.  This 
would  not  be  the  cafe  if  the  fmalleft  leakage  took  place. 

It  is  now  time  to  give  an  account  of  the  purpofes  to  w^hlch 
the  hydroftatic  blow-pipe  may  be  applied,  and  the  manner 
of  applying  it  to  them. 

This  inftrument  mav  be  employed  to  fupply  with  atmo- 
fpheric  air  a  fmall  flame  for  the  various  purpofes  of  the 
mouth  blow-pipe.  To  effe^  this,  it  is  only  neceffary  to 
place  a  lamp  or  candle  on  the  ftand  TV,  which  is  upheld  by 
the  fcrew  S,  fig.  i.  Bv  raifing  or  lowering  this  fcrew,  or  by 
Aiding  backward  or  forward  the  block  through  which  it 
palTes,  the  ftand  may  be  fo  adjufted,  as  that  the  ftraight 
mouth-piece  X  will  juft  enter  the  flame.  The  handle  mull 
then  be  worked  until  the  blaft  obtains  the  proper  ftrength. 
This  irenerally  happens  when  the  water  has  rifen  above  the 
partition  B  three  or  four  inches.  If  it  fhould  be  raifed  higher, 
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the  blaft  may  be  regulated  by  turninii  the  cock  more  or  lef* 

When  an  operation  is  to  be  pcrfonncd  on  a  fuhjcA  which 
cannot  be  held  over  the  table;  by  fixiny;  the  Imali  hofe  and 
blow-pipe  a  1),  firr.  7,  into  one  of  the  conical  mouths  O,  o, 
of  the  pipes  of  delivery,  and,  bv  placing  a  lamp  or  candle  on 
the  edge  of  the  table,  an  operator  may,  wilh  the  fubject  in 
his  hand,  expofe  the  proper  fpol  to  the  flame.  In  this  way 
clafs  matraffes  filled  wilh  iiquars  have  been  hermetically 
fealed, 

Noihing  can  be  more  fleadv  t})an  the  itream  of  air  emitted 
by  this  inltniment.  The  fallintjoff  in  preflure,  arifinf|;  from 
the  defeentof  the  water,  does  not  perceptibly  atl'ect  the  flame 
in  a  blall  of  fix  minutes  duration;  and,  in  the  mean  time, 
the  hand'e  may  be  depreiled  fo  gently,  that  the  moll  ftridrt 
obfervation  will  not  diicover  the  leaft  nnfteadinefs  to  be  pro- 
duced by  it.  Or,  if  the  machine  be  filled  with  air,  by  open- 
ing the  cock  more  or  lefs,  an  equable  blad  mav  be  fupported 
for  more  than  the  fpace  of  an  hour. 

In  order  to  fupplv  the  enamellers'  lamp  wilh  air  by  means 
of  the  hydroftatic  blow-pipe,  it  is  only  neceffary  to  lubfii- 
tute  this  inflrumcnt  for  the  bellows  commonly  ufcd  for  this 
purpofe.  There  will  then  be  nothing  novel  in  the  manner 
of  operating,  excepting,  ifl,  That  the  relative  fituation  of  the 
flame  and  the  pipe  is  to  be  regulated  by  turninc;  the  ferew  S, 
or  by  Aiding  backward  or  forward  the  block  through  which 
it  palTes ;  and,  adly,  'i  hat  in  lieu  of  the  frequent  movement 
of  the  loot,  neceflary  with  the  common  bellows,  in  the  fpace 
of  one  minute,  and  with  lifteen  fl:rokes  of  the  handle,  as 
much  air  may  be  drawn  into  the  hydroitatic  blow-pipe  as 
will  blow  for  one  hour;  and  as  the  cafk  and  pipes  are  com- 
pletely air-tight,  the  blalt  may  be  Hopped,  or  its  flrength  in- 
creafed  or  diminiflied  at  plealure,  by  turning  more  or  lefs  the 
cock  of  the  pipe  delivering  the  air. 

The  flame  of  the  enamellers'  lamp  is  not  ufed  exclufively 
for  the  purpofcs  (.f  the  artilt  from  whom  it  takes  its  name'. 
It  is  this  modification  of  the  principle  of  the  blow-pipe  whicU 
is  applied  to  the  moulding  of  glals  inftruments.  But  in  heat- 
ing glafs  with  this  flame,  an  inconvenience  arifcs  from  the 
impoflibility  of  expofing  both  fides  of  any  fubject  to  the  fame 
heat,  unlefs  it  be  eonftantly  turned  round;  for,  if  only  one 
fide  of  a  large  glafs  tube  be  applied  to  the  flame,  the  part 
expufed  to  its  adion  will  be  iukd  before  the  oiher  will  be 
fofiencd,  and  if  it  be  turned  round  confiantly  a  much  longer 
time  will  be  required  to  melt  it.     Indeed  lome  large  tubes  of 
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refraiSlorv  sjlafs,  which  are  not  to  be  melted  while  undergoing 
this  rotaiorv  motion,  mav  be  re.idiiy  {'ufed  in  any  fpot  con- 
itiintlvcxpoled  to  the  action  of  the  tiume. 

In  order  to  produce  a  flame  which  iliould  be  free  from  the 
inconveniences  jiift  defcnbed,  I  procured  the  oblong  lamp 
with  two  wicks  W,  X,  Fig.  1.  It  may  be  obferved,  that 
thefe  wicks  are  fixed  on  two  plates,  which  Aide  in  a  groove, 
in  the  direction  of  the  lengih  of  the  lamp.  They  may  there- 
fore be  mad«  to  approach  to,  or  recede  from  each  other. 
This  lamp  being  as  reprtfenled  in  the  engnning  placed  oil 
the  little  Itand  T  V,  fo  as  that  one  of  the  wicks  was  before 
the  orifice  of  the  ftraight  month-piece,  above  >l  i  the  bent 
i)low-pipe  at  W  was  fo  adjufled  to  the  other  wick,  that  when 
they  were  both  lighted,  and  a  blaft  palled  over  them,  their 
ilames  met  each  other  as  reprefented  in  the  plate.  The  re- 
fult  of  this  vi-as,  that  a  much  larger  tube  could  be  fufed  by 
the  united  aclion  of  two  flames,  than  could  he  melted  with 
one  of  them  ;  and  the  parts  being  more  equally  heated,  a 
bend  could  be  made  more  regularly,  and  with  lefs  danger  of 
collapfing. 

It  may  be  proper  to  obferve  that  the  machine  reprefented 
in  the  plate  is  much  more  complex  and  expenfive,  than  is 
requifite  for  tlie  pur[X)fes  of  the  mouth  blow-pipe,  or  ena- 
mellers'  lamp,  fimplv.  But  it  is  expecled  that  artilts,  avail- 
ing themfelves  of  the  principles  of  the  machine,  will  reje»^ 
ihofe  appurtenances  which  are  unneceffar)^  to  their  peculiar 
f  urpd'es  ''. 

[To  be  continued.] 
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Forejl  de  Benon,  near  Rochelle.  Addrejj'cd  to  the  French 
Council  of  Mines,  Ni-vofe  30,  Year  10.  Bj>  C  Fl  EU  UIA  U- 
Bellevue  f. 


Jr  UEL  of  everv  kind  is  fo  fcarce  in  the  neighbourhood 
of  Rochelle,  that  there  are  few  manufaclories  in  that  quar- 
ter, and  none  of  thofe  which  confume  a  larofe  quantity  of 
that  article  can  be  eftabliflied.  Wood  is  fold  exceedingly 
dear,  and  there  is  fcarcely  a  quantity  futficient  for  diililling 
the  wines  of  the  country. 

■■■  The  coft  of  the  machine  reprefented  in  the  plate  was  about  twenty 
dollars  ;  but  a  marhine  fullv  equal  to  the  purpol'ts  of  the  mouth  blow- 
pipe, or  ennmellers"  lamp,  may  be  made  for  one  fifth  of  that  lum. 

t  From  the  Journal  dcs  M^nes,  No.  65. 
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It  Is  no  doubt  to  this  high  price  of  wood,  and  the  necefiity 
of  deriving- as  much  advantage  as  pofTible  from  the  few  fo- 
rcds  in  the  nfi<2;hbourhood,  that  we  arc  indebted  for  a 
ujcrhod  of  fabricating  charcoal  which  fccrns  to  be  practifcd 
no  where  clfe.  At  any  rate,  from  the  fiience  rcfpecting  it  in 
the  CoUfSiion  dcs  Arts  ct  dcs  Metiers^  and  in  ha  ISouvelU 
l^rirj'chpcd'ie,  and  from  tlic  fnrprife  cxpreiled  by  feveval  per- 
fout  on  feeing,  in  the  market  of  Rochelle,  pieces  of  char- 
coal of  fuch  a  fize  and  length  that  they  could  be  tied  up  and 
tranfpurted  in  the  form  of  faggots,  tliere  is  reafon  to  prc- 
fume  that  it  i?  not  known. 

The  Council  of  Mines,  defircus  to  collc6l  every  thing  that 
can  contribute  to  the  fuccefs  of  the  different  eflablifliments 
of  the  republic,  reciueftcd  me  to  make  known  the  procefs. 
What  I  have  been  able  to  coIlc6l  on  the  fubjeA  is  as  fol- 
lows : 

The  charcoal  of  the  foreft  of  Benon  is  fold  at  Rochelle  25 
or  30  per  cent,  above  the  price  of  every  other  charcoal  fabri- 
cated from  the  fame  kind  of  oak  brought  from  the  neigh- 
bouring departments.  The  wood  of  this  fored  may  have 
fome  fuperiority  over  that  of  others  :  it  grows  flowly,  is  hard 
and  heavy  J  but,  as  it  appears  that  the  fame  means  of  fabri- 
cation are  not  employed  in  other  places,  a  fmall  part  only 
of  the  {Treat  difference  in  the  prices  of  charcoal  can  be 
afcribecTto  this  fupcrioiity  of  the  wood. 

The  care  taken  to  place  the  furnace  in  the  centre  of  fur- 
rounding  walls,  which,  by  checking  the  current  of  the  infe- 
rior air,  renders  the  operation  of  charring  more  uniform  and 
more  perfect;,  with  fome  other  circumilance.^  which  will  be 
mentioned  hereafter,  feem  to  contribute  in  a  fpecial  manner 
to  the  advantage  in  queftion. 

The  heaps  of  wood  \hich  are  to  be  converted  into  char- 
coal, are  everywhere  almoft  difperfed  throughout  the  forclts, 
and  reu'ain  expofcd  to  the  a£tion  of  the  air  in  every  direc- 
tion ;   but  at  Benon  the  charcoal  is  fabricated  in  chambers. 

Thcfe  chambers  are  20  feet  fquare  :  the  walls,  built  of 
rough  ftones,  united  by  means  of  earth,  are  15  feet  in  height, 
and  are  covered  with  planks  and  tiles,  arranged  in  fuch  a 
manner,  that  between  the  planks  a  fpace  of  two  inches  is 
left,  to  afford  a  free  paf^'agc  lo  the  fmokc. 

The  floor  of  the  chamber  is  con\ex  :  a  mafs  of  argillaceous 
earth  rifes  in  the  centre  about  fix  or  feven  inches,  having  be- 
tween it  and  the  w^all  a  circular  fpace  two  feet  and  a  half  in 
breadth,  and  the  four  corners  free  for  the  fervice  of  the  fur- 
nace. 

The  only  wood  employed  is  oak^  known  under  the  name 
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of  black  oak,  and  verv  rarely  white  oak  *.  Tliat  cut  within 
the  current  year  is  ufed,  and  never  that  of  the  preceding. 

The  wood  is  ten,  twelve,  or  fifteen  years  old,  and  the  lower 
part  of  the  tree  is  never  feparated.  It  however,  in  gener;il, 
does  not  exceed  fix  inches  in  diameter.  It  is  cut  into  pieces 
from  three  feet  eight  inches  to  four  feet  in  length,  called  bl/- 
Uls. 

They  are  placed  upright,  without  being  fplit,  refting,  with 
the  fide  cut  into  a  (lope  like  the  mouth  of  a  flute,  on  the 
mafs  of  earth,  and  in  fuch  a  manner  that  they  all  touch 
each  other;  thofe  at  the  circumference  onlv  beins;  a  little  in- 
clined; and,  contrary  to  the  seneral  practice  ot  thofe  who 
char  wood,  one  ftory  onlv  is  formed.  Care  is  taken  to  mix 
thefe  billets  with  fmall  branches ;  but  twigs  are  never  intro- 
duced, except  in  the  centre  of  the  furnace,  merely  to  kindle 
it.  Two  cords  of  wood  are  fometimes  employed  at  one 
timet. 

When  the  furnace  is  conftru6led,  and  is  very  round, 
ftakes,  a  foot  in  height,  are  planted  round  it,  at  the  diftance 
of  half  a  foot :  it  is  then  covered  with  dry  grafs,  ferns  t>  or 
paleines  §,  to  the  thicknefs  of  fovir  inches  in  every  direction  ; 
and  over  thefe  is  placed  coal  earth  (terre  de  charhon'iere)  to 
the  fame  height  on  the  fides,  and  to  the  height  of  15  inches 
on  the  fummit.  In  this  Itate,  there  remains  around  this  fo- 
cus, called  \\\^  furnace^  the  circular  fpace  before  mentioned 
of  about  a  foot  and  a  half  in  breadth. 

The  earth  employed  is  an  argil  mixed  with  calcareous 
earth  :  it  is  never  removed  from  this  inclofure,  where  it  is 
baked  to  fuch  a  dec^ree  that  it  might  be  taken  for  allies,  with 
which  it  is  mixed.  It  is  then  called  terre  de  cbarboniere. 
In  other  countries,  it  is  known  by  the  name  o^frajin  or  fra- 

>^-  .... 

Fire  is  applied  in  the  centre  by  means  of  a  light  placed  at 

the  end  of  a  ftick,  introduced  by  a  paffage  formed  at  the 

lower  part  of  the  furnace.     The  crevices  are  (topped  as  foon 

as  they  appear,  and  the  ufual  practice  is  followed  in  this  re- 

fpet^,  that  the  fire  mav  be  perfectly  regular. 

When  the  wood  is  charred,  half  a  barrel  of  v  ater  is  thrown 

over  it,   and  then  it  is  covered  to  the   height  of  five  or  fix 

*  Thefe  are  varieties  of  the  quercus  rolur.  In  this  Ipecies  are  diftin- 
guilhed  the  ivbite,  red,  and  black. 

t  A  cord  is  eight  feet  in  Itngth,  four  feet  in  height,  and  nearly  four 
in  breadch. 

X  Pteris  aquii'ini%. 

§  A  kind  of  grafs  of  the  genus  Iromus  or  tr'iticum, 

Q  4  inches 
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inches  with  earth  :  it  is  then  fuffcred  to  cool  for  a  day,  and 
the  charcoal  is  taken  out.  This  operation  lalls  eight  days  in 
winter,  and  only  four  in  funinitr.  At  the  latter  period  the 
furnace  is  watched  day  and  night. 

The  pieces  of  charcoal  Cvtraftcd  are  often  three  inches 
and  more  in  diameter,  and  futSciently  long  to  be  niade  up 
into  bundles,  wiiich  are  iranfported  on  the  backs  of  mules  to 
the  diftance  of  five  or  fix  leagues:  the  fmaller  iVagnicnts  are 
put  into  facks. 

This  charcoal,  which  is  very  black,  exceedingly  brilliant, 
and  fonorous,  has  two  qualities  which  caufe  it  to  be  much 
fought  for  in  preference  to  all  others  ;  it  poifefles  more  acti- 
vity, and  lalls  longer.  It  is  attended  with  the  inconvenience 
of  emitting  an  odour,  but  it  is  well  known  that  this  i?  one  of 
the  chara(^ters  of  the  belt  charcoal. 

It  is  preferred  for  the  kitchen,  and  for  ironing  linen.  For 
the  latter  ufc  it  is  put  into  iron  boxes,  calletl  at  Kochelle 
Jiafques.  It  is  employed  alfo  by  blackfmiths  when  they  have 
no  common  coals.     That  in  large  pieces  is  moft  efteemed. 

The  latter  is  fold  at  feven  or  eight  francs  per  cwt.  delivered 
atRochelle;  but  if  the  forelt  of  Bencn  were  taken  proper 
care  of,  this  price  might  be  diminiftied  *. 

This  method  of  making  charcoal  differs  from  that  defcribed 
in  the  Colledlion  ties  Arts  et  des  ]\l<tiers^  thofe  of  Brie  and 
Burgundy  mentioned  in  the  Encyclopidie,  and  thole  in  the 
departments  art^und  Paris. 

ift.  By  the  inclofure  of  walls,  which  muft  fecure  the  fur- 
nace much  better  than  tlie  hurdles  employed  in  thofc  coun- 
tries, and  which  the  workman  places  when  he  thinks  proper 
on  the  fide  from  which  the  wind  proceed,-,  this  inclofure  muft 
render  the  charring  more  uniform  and  more  economical. 

2d.  Bv  the  care  taken  not  to  referve  for  firewood,  as  is 
done  in  feveral  places,  the  lower  part  of  the  wood,  which,  be- 
ing more  compact  than  the  branches,  ought  neceflarily  lo 
furnilh  better  charcoal. 

3d.  Becaufe  the  pieces  of  wood  are  longer,  and  twice  as 
large  as  thofe  employed  in  the  other  meihcds,  and  becaufe 
they  are  put  into  the  furnace  without  b'.ing  Iplit. 

4th.  Becaufe,  infiead  of  raifing,  as  uiaal,  four  or  five  ft q- 
rics,  difpofed  in  the  form  of  a  cone  or  p\Tamid,    one  only  is 

*  There  are  recko'-.td  to  be  eighteen  furnace  cliambers  in  the  villi^e  of 
Btmon,  and  one  at  L-ildij^ne.  The  f'ortft  was  To  much  dtfiroyud  during 
the  rcvoluriun,  that  at  prtTent  no  more  th.<n  ftv^n  or  eight  cliantocrs  al^ 
otxupied.  Ir  fcarctly  fupplits  enough  of  firewood.  No  more  than  ao,ooo 
weight  ot  tiiarcoal  is  f^hncatird  on  it.  About  thirty  or  forty  years  ago 
ii  furnilhcd  ten  timet  a&  much. 

conftruiled. 
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ccnftruiled,  which  renders  the  aftion  of  the  current  of  air 
iiiuch  more  moderate,  and  prevents  the  confumption  of  the 
wood,  and  perhaps  of  a  part  of  the  hydrogen,  which  it  is  ef- 
fentially  neceflary  to  preferve  in  the  rharcoal. 

5th.  Bv  the  practice  followed  at  Benon  of  throwing  a  cer- 
tain quantity  of  water  over  the  furnace  when  the  wood  is 
charred.  This  practice  is  not  mentioned  in  the  works  al- 
ready alkided  to. 

The  forelts  of  Chizai  and  Annai,  which,  except  that  of 
Benon,  are  nearell  toRochelie,  furnilh  charcoal,  which  is  fa- 
bricated alfo  from  pieces  of  wood  of  the  fame  fize,  which  are 
put  into  the  furnace  in  like  manner  without  being  fplit; 
but  the  difference  in  the  choice  of  the  wood,  and  particularly 
in  the  fabrication,  which  takes  place  in  the  open  air,  makes 
a  diilerence  of  25  or  30  per  cent,  in  the  price  of  the  char- 
coal.  This  difference  is  iometimes  greater  when  compared 
with  that  of  other  lorefts. 

In  the  procefs  therefore  here  defcribed,  there  is  a  favingof 
v.ood,  and  at  the  fume  time  the  product  acquires  a  greater 
value. 


XXXVIII.     On  I  he  Northern  Magnetic  Pole  of  the  Earth, 
By  Jekomk  Lalande  *. 

J.T  lias  been  known  for  more  than  two  centuries^  that  the 
magnetic  needle  does  not  point  exa6lly  north,  and  that  its 
/iecVmaiion  from  that  direction  is  different  iii  different  places. 
Refearches  therefore  have  been  made  to  determine  the  point 
of  the  earth  towards  which  the  maiinetic  needle  turns ;  and 
this  object  engaged  the  attention  of  Dr.  Halley  in  1683,  of 
Euler  in  1745,  of  Lemonnier  in  1776,  and  of  Buffon  in 
1788.  About  live  years  ago  Mr.  Churchman,  a  native  of 
America,  came  to  Paris  to  induce  gin'ernment  to  fet  on  foot 
a  voyage  to  t'-^e  north  pole,  for  the  pnrpofe  of  determining 
the  jwlition  of  the  magnetic  pole  in  the  north.  n  the  year 
1794  he  publidied  a  work,  in  which  he  propofes  a  theory  by 
which  the  declination  of  the  magnetic  needle  can  be  deter- 
mined for  different  periods  and  different  places.  I  endea- 
voured to  compare  it  with  the  latelt  oblervations.  Thofe  of 
which  I  have  already  fpoken  in  the  Coiino'iffance  des  Terns  f 
were  made  at  Nootka  Sound  in  48  ^6'  north  lat.  and  129* 
long,  welt  fiom  Paris,  in  the  y(;ar  1770  j  and  the  declina- 

*   From  tbe  ConnoiifaKce  des  Tctt.s  I'Gia  I' an.  xii. 
f   An.  iv.  p.  2  J  5. 
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lion  there  was  19''  44'  weft.  In  the  fuppofition  that  the  lines 
of  direilion  lie  in  tl»e  planes  of  great  circles,  and  meet  in 
one  point,  I  found  it  to  be  in  77"  4'  north  lat.  Euler  in  the 
Mcnioirs  of  the  Academy  of  Berlin  places  it  in  75"  ;  Le- 
monnier,  in  the  hols  du  Magnet'ifme^  in  73°;  and  Butfon, 
in  71";  which  makes  the  difiertnces  to  be  very  fniall.  Eu- 
ler conceived  two  magnetic  poles,  which  are  not  diameiri* 
caliy  oppofite  to  each  other.  7"he  two  obfervations  which 
form  the  ground  of  my  calculation  were  made,  however, 
near  enough  to  the  north  pole  to  enable  us  to  determine  it 
independently  of  the  fonth  pole.  Churchman  places  the 
north  pole  in  the  lat.  of  60";  a  difference  which  would  be 
too  great. 

The  two  obfervations  here  alluded  to  would  give  the  longi- 
tude of  the  magnetic  pole  in  too  doubtful  a  manner,  as  the 
angle  at  the  pole  is  too  obtufe.  I  endeavoured,  therefore,  to 
obtain  an  intermediate  obfervalion,  and  found  that,  in  the 
year  1770,  at  Norreton,  in  lat.  40'  10'  north,  and  long.  77*^ 
56'  well  from  Paris,  the  declination  was  3"  8'  *.  From  this 
It  would  follow,  that  the  longitude  of  the  magueiic  pole  is 
110°  35'  weft  from  Paris.  The  year,  however,  of  the  lafl: 
obfervation  does  not  correfpond  with  that  of  the  two  former 
ones  :  but  the  difference  on  this  account  cannot  be  of  much 
importance. 

At  the  time  of  the  tranfit  of  Venus  over  the  fun's  diflc  in 
1779,  obferved  at  fludfou's  Bay,  in  lat,  58'' 48'  north,  and 
long.  96'' 30'  weft  from  Paris,  the  declination  of  the  magne- 
tic needle  was  found  to  be,  in  khat  place,  9°  41' welt  f. 
This  gave  me  for  ihe  longitude  of  the  magnetic  pole  only 
86°  weft  from  Paris.  The  mean  of  the  two  obfervations, 
therefore,  would  be  98°.  Euler  makes  the  longitude  115°, 
and  Biiffbn  100°  weft  from  Paris:  Lemonnier  makes  it  only 
50''.  But,  as  the  parallel  at  fo  high  a  northern  latitude  is 
only  of  fmall  extent,  a  more  confiderable  ditTerence  in  lon- 
gitude would  have  no  great  influence  on  the  previous  deter- 
mination of  the  true  pofition  of  the  magnetic  pole. 

We  can  therefore  admit  the  given  data  till  a  feries  of 
more  accurate  obfervations  of  the  declination  of  the  mag- 
netic needle,  and  its  variations,  collefted  for  difl'erent  deter- 
minate places,  fhall  enable  us  to  deduce  from  them  the  va- 
riations of  the  magnetic  pole.  The  variations  of  the  mag- 
netic declination  have  been  obfervcd  at  Paris  for  140  years; 
but  as  this  has  not  been  the  cafe  in  America,  we  (till  want 
the  proper  data  for  calculating  the  motion  of  the  magnetic 

•  American  Tmnfaflions,  p.  117. 
f  Phil.  Tranfadions  1769,  p.  463, 
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pole:  it  fcems  only  to  appear  that  Churchman's  hypothecs 
correfpotids  verv  Hltie  with  the  obiervations  which  I  have 
calculated,  and  that  the  northern  magnetic  pole  lies  on  the 
north-wtft  coa:i  of  Baffin's  Bay,  nearly  where  the  entrance 
of  Alderman  Jones  is  to  be  iought  tor  on  Bnache's  chart  of 
1782,  and  where  Ferrer  JNIaldonado  touched  in  1598,  ac- 
cording to  a  i>pani(h  memoir  read  fome  years  ago  in  the 
Academy  of  Sciences;  which,  however,  feems  to  delervt: 
very  little  credit. 


XXXIX.   Of  the  State  of  Vapour  fubfjlmg  in  the  Atnifphere* 
By  Richard  Kirwan,  Jifq.  F.R.S.  and  P.R.I. A. 

[Concluded  from  p.  143.] 

JL  HE  dilatation  of  the  nioifture  contained  in  the  air  has 
been  feparatciy  examined  by  Mr.  Schmidt,  and  he  hai  iliown 
how  from  ii  the  voliime  of  air  faturated  with  nioilture,  latu- 
rated,  I  fay,  at  everv  degree  of  Reaumur,  may  be  diicovered  : 
the  refu  ts  of  his  experiments  appear  in  the  following  table  of 
the  volume  which  oco  meafures  at  32°  of  air  would  acquire 
\i  faturated  with  vio'ijiure  at  each  degree  of  Reaumur  above 
32°,  cxpreifed  on  Fahrenheit's  fcale  *. 


Rea^jm. 

F^h.en. 

Force. 

Reaum. 

Fahren. 

Force. 

!*» 

34-25° 

1010-56 

70-25° 

II2268 

365 

101078 

72-5 

1132-25 

3«75 

1016-45 

7475 

IH2-53 

41- 

I022-2I 

20 

IT 

1152-83 

5 

43"25 

1028-58 

I 

79'25 

1164-03 

45 '5 

1034-97 

1 

«^-5 

1175-23 

4775 

1040-41 

8375 

ii86'5a 

8 

50- 

1 048 '5  2 

24 

86- 

1198-59 

S^-'^S 

1056-26 

1      25 

88-25 

1211-44 

10 

54'5 

1064-72 

90-5 

1223-65 

5^'75 

1071-28 

9275 

1279-62 

12 

59- 

1078-52 

28 

95* 

1377-09 

61-25 

1087-11 

97 '25 

1494'oa 

^ys 

1095-76 

30 

99'5 

l6lO-03 

15 

6575 

1104-46 

101-75 

1725-49 

16 

68- 

1113-21 

32 

104- 

1849-96 

zz 

106-25 

1983-42 

•  To  prc^'ent  miftakes,  it  muft  be  noted  that  this  table  is  not  ineant  to 
exprefs  the  dilatations  of  air  faturated  at  any  particular  degree  of  heat  it 
would  aci^oire  at  other  fupsrior  d^irreei,  bu:  only  the  bulk  that  loco  part* 
dry  air  at  31°  would  acc^uire  by  laiutation  at  each  higher  degree. 
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Note. — imo.  Hence  we  fee  that  air  faturatcd  with  moldure 
at  high  heats  is  much  more  expanded  than  dry  air  of  the 
fame  temperature,  as  De  Luc  and  general  I'oy  have  aHo  ob- 
fervcd  5  out  in  temperatures  below  36"5  dry  air  is  more  di- 
latable ;  which  probably  induced  Saufilire  to  conclude  it  was 
fo  at  higher  temperatures.  At  54*5  the  difference  is  very- 
perceptible;  for  1000  parts  dry  air  at  32^  are  expanded  at 
54*5'^,  that  is,  by  22*5''  above  the  freezinij  point  to  1044-67; 
whereas  1000  parts  of  air  faturated  with  moiftnre  are  ex- 
tended to  1064-72,  and  in  higher  heals,  the  differences  of 
expanfion  are  incomparably  greater. 

ado.  Hence  it  is  plain  why  moift  air,  fuch  as  that  of  the 
Weft  Indies,  is  much  more  fuffocating  than  dry  air  of  the 
fame  temperature:  for  1000  cubic  inches  of  air,  faturated 
with  nioifture  at  86'  of  Fahrenheit,  contain  nearly  76  inches 
of  moifturc  which  is  ufelefs  to  refpiration. 

3tio.  Thefe  ex^ierimcjits  agree  with  thofe  of  general  Roy  in 
which  ftcam  was  introduced  at  hazard ;  for  the  general  found 
that  from  32"'  lo  52  each  degree  gave  at  a  mean  2*588,  and 
confequenlly  thefe  20''  would  expand  1000  inches  to  105 1*76  ; 
and  by  Sclimidt's  experiments,  much  more  accurately  made, 
we  have  1050-33. 

4to.  Schmidt  alfo  obferved  a  peculiarity  in.  the  expanfion 
of  moift  air,  previoufly  noticed  by  Hoy;  for  Schmidt  foimd 
that  the  cxpanfibility  of  air,  faturated  with  moifture,  was 
fmaller  than  the  cxpanfibility  of  pure  vapour  until  the  167th 
degree  of  Fahrenheit;  but  in  higher  degrees  they  conftantly 
approached  nearer  to  each  other.  And  the  general  obferved 
that  the  mean  rate  of  expanfion,  which  from  152''  to  172'' 
of  Fahr.  was  12  for  each  degree,  did,  from  the  172'''  to  the 
192°,  increafe  to  17-88  for  each  degree,  and  increafed  fiill 
more  after  the  1C)Z(\.  to  the  boiling  point.  The  iluggiflmefs 
of  expanfion  of  air,  faturated  with  moifture  at  about  32%  was 
alfo  noticed  by  the  general ;  and  he  lience  concludes  the 
mean  rate  of  expanfion  from  o  1032*^  of  Fahr.  to  be  2-27 
for  each  degree,  which  is  fmaller  than  that  of  drier  air. 

Thefe  variations  of  the  rates  of  cxpanfibility  of  moift  air, 
faturated  at  dift'erent  temperatures,  Schmidt  very  juftly  attri- 
butes to  the  variation  of  the  degrees  of  afiinitv  or  adherence 
of  air  and  vapour  to  each  other  at  difi'erent  temperatures.  At 
32°  Fahr.  it  is  very  ftrong,  and  alfo  below  that  degree;  and 
hence  the  ftrong  folvent  power  of  air  colder  than  the  water  it 
a6ls  upon,  remarked  by  Richman  :  but  if  both  are  equalfy 
cold,  very  little  moifture  will  be  taken  up  by  the  air,  as  al- 
ready mentioned :  and  hence  I  have  faid  that  air  dilfoKes 

vapour 
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vapour  when  this  is  in  a  nnfcent  ftate.     But  in  heats  above 
167^  or  170"  air  and  vapour  are  difporetl  to  feparate. 

510.  Hence  we  may  deduce  the  impoffibihlv  of  difcovering 
a  co-efficient  nniverfally  appUcable  to  exprefs  the  rate  of  ex- 
panlion  of  air  iu  every  ftate  of  moifture,  as  Treniley  has  well 
noticed.  (See  Sauffure  Foy.  aux  Alpes,  ii.  4to.)  This  muft 
vary  with  the  mean  ftale  of  hygrometers  above  and  below  the 
heights  to  be  meafured  :  and  experiments  of  this  kind  have 
not  vet  been  nride.  De  Luc's  co-efficient  anfwers  tolerably 
well  for  very  dry  air,  that  is,  wliofe  faturability  isgreateft:; 
fir  George  Schuckburgh's,  for  air  much  moiftcr;  and  gene- 
ral Rov's,  for  air  ftill  moift,  that  is,  whofe  faturability  is 
fmalleft.  Hence  each  fucceeds  in  certain  cafes,  and  fails  in 
others.  The  dilatation  or  contraction  which  air  faturated 
with  moii'ture  at  any  one  given  degree  of  temperature  receives 
without  the  addition  of  any  more  moifture,  at  any  higher 
or  lower  de'i;ree  of  temperature,  has  not  as  yet  been  difco- 
vered :  for  Schmidt,  who  alone  has  attempted  it,  is  juftly 
diffident  of  the  corre6lnefs  of  the  table  he  has  given  of  it; 
and,  in  fa6t,  it  is  not  grounded  on  the  indication  of  any 
known  hygrometer,  and  improperly  fupporcs  the  50th  degree 
to  indicate  the  mean  betwixt'  the  lowed  and  faturation  : 
whereas  the  65th  degree  on  SaufTurc's  indicates  that  mean; 
and  98,  and  not  100,  indicates  faturation. 

According  to  Mr.  Watt  (as  ftated  by  De  Luc,  Meteorolo- 
g)',  iii.  p.  145),  the  fpecific  gravity  of  pure  vapour  is  to  that 
of  air  as  4  to  9.  I  fuppofe  he  compares  it  with  air  at  the 
ufual  denlity  of  30  or  29,  and  at  fome  particular  temperature 
which  is  not  mentioned  ;  for  at  high  temperatures  the  differ- 
ence mull  be  much  greater,  as  appears  by  the  foregoing  tables, 

M.  Sauffure  (Hygrometer,  p.  284,)  has  given  us  the  fpe- 
elfic  gravity,  not  indeed  of  pure  vapour,  but  of  vapour  dif- 
folved  in  air,  with  more  precifion ;  for  he  tells  us,  imo.  That 
a  cubic  foot  of  perfe6lly  dry  air  has  its  volume  augmented  by 
-^'-^th,  when  faturated  with  ten  grains  of  moifture  at  about 
65°  Fahr.  of  heat,  and  barometer  2877  inches  (Englifti). 

2do.  That  a  cubic  foot  of  pure  or  perfeftiy  dry  air  of  that 
denfity  and  at  that  temperature  weighs  751  grains  (French) ; 
and  after  diffolving  10  grains  of  moifture,  by  which  it  is  di- 
lated -5':^th,  this  new  volume  weighs  751  +  10  =  761  grains  : 
but  a  cubic  foot  of  pure  air,  augmented  by  an  acceffion  of 
i-4th  of  its  bulk  of  pure  air,  would  weigh  751  +  ^V 75^  — 
765  grains,  that  is  14  grains  more.  Hence  he  infers  that, 
ia  this  cafe,  the  fpecitic  gravity  of  the  diffolved  moifture  is  to 
that  of  dry  air  as  10  to  14;  for  -f'+th  of  a  cubic  foot  in  the 
©ne  ciife  weighs  10  irrains,  and  in  the  other  14  grains  nearly. 
5      ^  But 
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Eat  I  (IroriEly  fuTpcft  that  the  original  experiment,  on 
which  this  calculation  is  founded,  is  erroneous,  chiefly  by 
realon  of  the  ftrong  adherence  of  nioKUire  to  cold  glals,  as 
T^ill  hereafter  be  feeu  in  treating  of  dew.  From  Schmidt's 
experiments  it  may  be  inferred  that  the  fpecific  gravity  of 
vapour,  dilTolved  in  air  at  this  temperature,  is  much  lower 
with  refpect  to  that  of  pure  air  than  Sauilure  has  ftated  ;  for 
he  tells  us  that  about  1066  meafures  of  dry  air  in  tempera- 
ture 65'*,  would,  if  fnuraied  with  moifture  at  that  tempera- 
ture, occupy  the  fpace  of  about  1100  meafures,  and  confe- 
quentlv  receive  an  augmentation  amounting  to  about  ^'.d  of 
their  bulk :  now,  trans^ferring  this  ratio  to  the  cubic  foot  in 
S.uifllire's  experiment,  it  appears  that  y.d  of  a  cubic  foot  thus 
added  to  the  cubic  foot  of  dry  air  weighs  10  grains;  but  a 
cubic  foot  of  drv  air,  augmented  by  an  accciiion  of  ^^d  of 
fimilar  air,  wcjuld  weigh  75 T  -f  23*46  grains,  which  ap- 
proaches nearlv  to  Mr.  Watt's  ratio:  therefore  the  fpeci tic 
gravity  (^f  vapour  difVolved  in  air  at  this  temperature  is  to  that 
of  pcrfecllv  drv  air  as  10  to  23*5  nearly.  It  (liould  however 
be  recollecled  that  AT.  Saulfure  found  that  a  cubic  foot  of 
dry  air  in  reality  took  up  11*069  gi"^ins  of  moifture  when 
faturated  at  tliis  temperature,  and  that  it  was  only  by  way 
of  conceHion  to  thofe  againft  whom  he  argued,  that  he  ftated 
the  weight  taken  up  at  lo  grains;  then  we  fhould  have  of 
ji-o69  to  2T*i9/5,  or,  in  round  numbers,  as  11  to  21,  or  10 
to  19.  And  it  liiould  further  be  remarked  that  the  tempe- 
rature is  given  very  loofely,  for  it  is  ftated  to  be  from  14  to 
15=  or  16°  of  Reaumur.     See  Hygrometer,  p.  104  and  284. 

SaulVure  has  given  us  a  table,  bv  the  help  of  which  the 
abfoiute  quantity  of  vapour  at  any  barometrical  heiuht,  in  a 
cubic  foot  of  air,  being  known,  the  proportion  and  abfoiute 
quantity  in  a  cubic  foot,  at  another  barometrical  height  y& 
inches  lower,  may  be  known  from  the  mercurial  height  28*77 
to  that  of  three  inches  and  one-half  nearly. 

This  table  I  here  give,  adapting  it  to  our  meafures. 

Thus,  fuppofing  the  abfoiute  quantity 
ot  dilfolved  vapour  at  any  temperature, 
and  barometer  28*77  ^°  ^^  ^°  grains 
per  cubic  foot;  then  the  quantity  of 
vapour  at  a  height  at  which  a  baro- 
meter would  Uand  at  25*17  inches 
would  be  10  X  0*9528  =  9*528,  and 
at  the  height  at  whicli  a  barometer 
would  fland  at  fcvcn  inches,  the  quan- 
tity in  a  cubic  foot  would  be  oniv  1© 
But  liill  it  is  fuppofcd  that  at  thofe  great 
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heights,  at  which  barometers  would  Itand  fo  low,. that  the 
air  is  of  the  fame  temperature  as  the  original  experiment  is 
made  at,  namely  in  this  cafe,  as  it  is  found  at  barometer 
28'77  inches;  but  fince  in  reality  air  at  jrreat  heights  is  ere- 
neraily  much  colder  than  below,  to  afcertain  the  real  pro- 
portion of  vapour  at  thofc  heights  it  will  be  necefTary  to  find 
the  quantity  of  vapour  which  a  cubic  foot  of  air  is  capable  of 
holding  at  that  temperature  barometer  2877,  and  the  ratio 
which  the  (juantity  or  weight  of  vapour  a6fually  found,  beai-s 
to  the  complement  at  that  temperature.  Then,  2do.  to  find 
the  complement  of  a  cubic  foot  of  air  at  the  temperature 
which  prevails  at  the  given  barometrical  height,  and  dimi- 
nlfli  it  in  the  fame  ratio  in  which  it  was  found  diminifhed 
below;  and  finally,  diminifli  it  ftill  further  in  the  ratio  which 
that  barometrical  height  demands.  An  example  will  fully 
explain  this  rule. 

Thus  Sauflure  found,  barometer  2877  and  thermometer 
82°  of  Fahr.,  a  cubic  foot  of  air  contained  about  10  grains 
of  moirture  at  Geneva.  Now  the  complement  of  82"  is 
nearly  15  grains,  and  the  ratio  of  10  to  15  is  4.  Then  at 
Mount  Blanc,  on  the  fame  hour,  the  barometer  ftood  at  16" 
and  the  thermometer  at  26-8^ :  the  complement  of  a  cubic 
foot  of  air  at  this  temperature  is  5*3  grains,  which  diminiflied 
in  the  ratio  of  2  to  3  becomes  yr^ ;  and  this,  further  dimi- 
nifhed  by  the  ratio  which  the  barometrical  height  of  16 
inches  demands,  namely  78  :=  ^'^  X  78  -  27  grains,  by 
obfervation  it  was  found  to  be  17  :  the  dift'erence  is  only  one 
grain.  Vqy.  au.v  Alpes,  §  2007.  How  the  temperature  which 
prevails  at  thofe  great  heights  may  be  found,  will  be  fhovvn 
in  the  fequel. 

-  The  celebrated  Lambert  of  Berlin  (Mem.  Berlin  1772,) 
has  alfo  given  an  ellimate  of  the  proportion  of  vapour  v/hich 
prevails  in  the  atmofphere  at  different  barometrical  heights, 
deduced  from  calculations  founded  on  many  fictions — fuch 
as  that  of  a  homogeneous  atmofphere,  of  pure  air  diflin6l 
from  common  air,  and  an  erroneous  fyftem  of  the  afcent  of 
heat;  yet,  as  it  is  much  ealier  in  its  application,  and  in  the 
inftance  juft  quoted  approaches  very  near  the  truth,  I  have 
calculated  the  refults  of  his  fyftem,  which  is  nothing  more- 
than  that  the  quantity  of  vapour  at  different  barometrical 
heights  above  the  earth  is  in  the  ratios  of  the  fquares  of  thofe 
heights.  By  a  homogeneous  atmofphere  it  is  probable  he- 
meant  fuch  a  ftate  of  the  atmofphere  as  prevails  in  lerene 
unclouded  weather;  and  it  is  certainly  only  in  fuch  an  at-' 
mofphere  that  any  calculation  can  be  inftitut^ed. 

Table 
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Tallf  of  the  Ratios  of  the  Quantities  of  Vapour  at  ciiffereni 
barometrical  Heights,  the  Quantity  at  the  Surface  of  thff 
Earth  being  given.  * 
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Thus,  in  the  example  laft  quofed,  the  quantity  of  vapour 
in  a  cubic  foot  at  Geneva  being  10  grains,  barometer  28-77, 
the  quantity  011  Alount  Blanc,  barometer  16,  {liouid  be  '309; 

for  as  8277  (  -  2877  )  is  to  256  {=  16  ),  fo  is  10100-309, 
which  dillers  from  the  truth  by  only  0-391  of  a  grain. 

As  vapours  unite  to  air,  partly  through  the  agency  of  heat, 
and  partly  through  that  of  affinity  and  of  eleftricity,  fo  they 
feparate  from  it,  fometimcs  from  a  diminution  of  that  degree 
of  heat  which  they  polfelfed  in  their  nafcent  ftate,  fometirues 
from  a  diminution  of  affinity,  and  foraetinies  from  an  altera- 
tion in  their  electrical  ftate. 

In  their  firll  degree  of  coalefcence  v>hcn  feparated  from 
air,  they  for.m  aggregates  of  exceeding  minute  particles,  fe- 
parated from  air  Dv  the  diminution  of  affinity,  and  alfo  from 
each  other  by  electrical  atmofpheres :  thefe  aiigregates  are  of 
equal  and  often  lower  fpeeilic  gravity  than  the  air  in  which 
they  are  formed,  and  yet  are  vifible  by  reafon  of  their  opa- 
city; when  near  the  earth,  they  are  calied  fogs,  mijls,  or 
haze,  (which  difi'er  only  in  denfity,)  and  when  at  greater 
heights,  clouds. 

Vapours  ifluing  from  water  or  moidure  warmer  than  the 
air  tf)  which  thev  unite,  arc  foon  cooled  by  it,  and  thence  in 
great  mealure  difmiffied  :  hence  the  morning  mifts  obferved 
in  fummer  and  the  winter  mifis  of  the  colder  regions  :  even- 
ing mift?,  on  the  contrarv,  proceed  from  the  fuperlaturatiou 
of  ux  w  iih  vapours  prcvioully  diiiblvcd,  ariling  from  the  fu- 

pervening 
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pervcnlng  decreafed  temperature.     The  inferior  ftrata  of  the 
atmofphere  are  fcarce  ever  fuperfaturated  by  vapours  arifmg 
from  water  or  rroillure  warmer  than  the  air  into  which  they 
afcend ;  for,  before  the  point  of  faiiiration  can  be  attained, 
their  affinity  to  the  portion  of  air  to  which  they  are  united  is 
weakened,  and  thence  exceeded  by  the  unincumbered  affinity 
of  the  fuperior  (Irata  :  and  this  happens  fucccliively  on  to  the 
higher  regions ;  but  with  diminiffied  adlivity,  by  rcafon  of 
the  diminiHied  denfity  of  the  higher  flrata,  until  their  ulte- 
rior progrefs  is  checked  by  faturation ;   but  as  they  are  ftill 
continually  recruited  from  below,  their  quantity  is  at  lad  fo 
far  increaled  that  they  coalefce  into  clouds.     Mere  the  pro- 
cefs  recommences ;  for  from  the  furface  of  thefe  clouds  a 
frefh  evaporation  often  takes  place,  which,  after  fome  pro- 
grefs, is  again  checked  in  its  turn,  and  clouds  are  formed  at 
a  fuperior  height :  thefe  again  give  room  to  a  further  evapo- 
ration, and  a  new  ftage  of  clouds  is  formed,  until  the  procefs 
is  at  la  ft  arrefted  by  the  intenfe  cold  of  the  fuperior  regions. 
But  the  mere  cold  of  congelation  is  not  fufficient  to  arrefl  it; 
for  Bouguer  informs  us  that  clouds  are  formed  2500  feet 
above  the  lower  line  of  congelation,   and  that  ice  itfelf  eva- 
porates, though  cooled,  feveral  degrees  below  the  freezing 
point,  is  well  known.     The  diftance  of  the  particles,  both 
of  air  and  vapour,  from  each  other,  when  fo  far  rarefied  as 
they  muft  be  in  the  fuperiof  regions  of  the  atmofphere,  pre- 
vents their  coalefcence  in  any  but  the  extreme  degrees  of 
cold. 

Hence  we  fee  that  in  the  warmer  latitudes  and  feafons  va- 
rious ftrata  of  clouds  may  be  formed  one  above  the  other : 
Mufchenbrooek  attefts  that  even  in  Holland,  in  Auguft  1748, 
bediftin6lly  difcerned  three.  Thefe  diftinft  ftrata,  varioufly 
ele6lrified  and  otherwile  circumftanced,  give  occafion  to  va- 
rious phaenomena,  the  detail  of  which  would  here  be  mif- 
placed. 

The  clouds  which  commonly  crown  the  fummits  even  of 
low  mountains,  and  often  announce  rain,  are  caufed  by  the 
near  approach  to  faturation  at  (hofe  elevations,  and  its  a6lual 
attainment  through  the  evaporation  from  thofe  fummits; 
But  the  fummits  of  the  lofiieft  mountains  ever  crowned  with 
fnow,  are  generally  (hrowded  in  clouds,  from  the  cold  they 
impart  to  the  air  in  conta6l  with  them,  and  the  lofs  of  elec- 
tricity conduced  away  from  the  vapours  contained  in  that 
air  by  the  mountain. 

The  heights  at  which  the  loweft  clouds  are  formed,  are 

various   in   various  latitudes   and   feafons ;    greater   irl   the 

warmer,  and  fmailer  in  the  colder.    In  latitude  54°  in  Cum- 
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berland,  IMr.  Croft hwalte  obfervcd  none  lower  lliou  270c; 
feet,  and  none  hitrHer  than  3150,  in  the  courl'e  of  levcraf 
years  ^ .  But  this  country  being  mountainous,  tliev  are  pro- 
bablv  lower  than  in  others  under  liic  fanle  paratlel.  Lam- 
bert, in  Berlin,  latitude  5^"  32%  in  the  month  of  July  1773? 
found  their  height  7792  feet;  thermometer  6^',  and  the  ba- 
rometer fomewhat  below  its  mean  height  f.  Schuckburgl/ 
alfo  remarks  that  ch)uds  freijuenllv  rell  below  liie  rummit; 
of  Saleve,  wl;ofe  lieight  is  2831  feet,  i'hil.  Tranf.  1777, 
p.  538  ;  and  Geniil,  ai  i'ondieherry,  latitude  13*,  obfervcd 
fome  at  the  height  of  IC240  feet,     ii    Voy.  p.  79. 

The  weight  of  elouds  Saufl'ure  eliimaies  at  one-third  or 
one-fourth"of  that  of  the  cubic  foot  of  air  in  which  they  fub- 
fift.  Hygrometer,  p.  270.  When  the  barometer  rifes,  clouds 
are  partly  diifolved,  as  denfe  air  is  a  better  folvent  than  rarer 
air,  and  partly  rife  higher  in  conleqnence  of  the  incrcafeJ 
fpeeific  (gravity  of  the  inferior  air^  when  tire  barometer  falls^ 
the  contrary  takes  place. 


XL.  Report,  read  before  the  Conference  of  JMiries,  on  the 
Specific  Gravity  of  the  Coals  of  fcveral  ISTines  of  France ; 
and  on  the  Dljfererice  in  the  increafe  of  Volume  which  they 
acquire  by  Humcdation.     By  C.  Blavier^  Engineer  %> 

JL  H  E  conference  of  mines  had  long  been  fenfiblc  of  the 
ncceffitv  of  determining,  with  rigorous  precifion,  the  fpeeific 
oravitv  of  coals  in  mall'es  or  in  large  fragments,  in  order  that 
It  iTiig[ht  be  compared  with  that  of  the  lame  article  as  fold  bv 
the  coal  merch.ants.  This  objc6l  was  at  the  fame  time  oi 
more  importance,  as  it  would  make  known  what  difierence 
humeclation  would  produce  on  the  volume  which  coals  oc- 
cupy in  their  (fate  of  drynefs. 

C.  Duhamel  and  Blavier  propofed  to  accompliOi  this 
objeft  in  the  execution  of  a  labour  with  which  thev  were 
charoed,  in  order  to  coiiiirm  the  different  alTertions  already 
eftablilhed  bv  one  of  them,  in  a  memoir  delivered  to  the 
conference  on  the  I2ih  I'luviofe,  year  7. 

Thefe  commiflioners  wiflied  to  take  as  a  fixcdand  invariable 
bafe,  the  Jotid  coal,  or  fuch  as  it  is  when  extracted  from  the 
mine,  that  thev  might  afterwards  proceed  progrcflively  I© 
that  reduced  to  diflerent  degrees  of  attenuation,  and  pariicu- 

'■  D' Alton's  Mtteorologicsl  Gbllrvaiions,  p.  41. 

f   Mem.  Berlin  i773i  P-  44- 

+  Fioiii  the  JourrMl  des  M/f/es,  No.  65. — We  liave  inferred  this  paper 
Us  it  u.ay  furrila  uk:ul  hiits  for  fimilar  expcriiiicnts  on  the  varittics  of 
Mai  in  Briuin,  wiiich  sic  Co  uumerous. 
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brlv  to  thofe  which  it  experiences  till  the  moment  when 
it  pafles  into  the  hands  of  the  confumer:  but  tlicy  were  ob- 
liged to  confine  their  experiments  to  each  of  thole  kinds  of 
Coal  placed  at  their  difpolal  by  the  council,  and  which  were 
tranfmitted  to  them  directly  by  the  workers  of  the  mines  of 
Creuflbtj  St.  Etienne,  Lataupe,  Labarthe,  Lacomballe,  and 
Decife. 

The  method  by  which  they  were  able  to  afcertain  the  fpe- 
cific  gravity  was  as  follows  : 

After  bringing  the  different  kinds  of  coal  above  mentioned 
to  the  uniform  lize  of  peafe  or  beans,  by  lifting  them,  and 
having  carefully  picked  out  all  the  earthy  or  fchiftous  parti- 
cles, the  commiffioners  filled  a  decalitre  with  each  of  them, 
taking  care  to  choofe  thofe  in  the  higheft  ftate  of  drynefs, 
and  to  pour  them  in  without  any  (liock,  as  merchants  do 
who  meafure  them  on  the  ground  or  in  their  barges.  The 
weio-ht  of  each  decalitre  being  alcertained,  the  dry  coal  con- 
tained in  the  vefTel  was  then  w-atered  in  fucceffion  without 
Ihaking or  difplacing  it ;  and  this  v.ac-  continued  till  the  water 
floated  over  the  furface.  The  coals  thus  moiftened  were  again 
weighed,  and  the  difference  of  weight  indicated  the  fpecific 
gravity  required,  fince  this  article  is  impermeable  to  water, 
which  only  fills  up  the  vacuities  left  between  the  grains  of 
the  bruil'ed  coal  by  their  uniting  under  a  greater  or  lefs  ob- 
tufe  angle. 

In  regard  to  the  increafe  of  weight  arifing  from  hume£la- 
tion,  it  v.ill  be  fufficient  to  decant  the  fupernatant  liquor ; 
and  the  difference  of  the  two,  weighed  as  above,  expreffed 
this  fecond  refult. 

They  then  moiflcned  fucceffively,  and  in  different  propor- 
tibns,  each  kind  of  coal ;  fuffered  the  fuperfluous  water  to 
drain  off  for  a  quarter  of  an  hour;  and,  comparincr  the  vo- 
lume of  the  dry  matter  with  that  which  it  occupied  at  dif- 
ferent degrees  of  humeclation,  v.-ere  able  to  difcover  the  pro- 
greffive  increafe  or  diminution  by  employing  for  this  purpofe 
a  wire  placed  exaclly  level  with  the  furlace  of  the  veffel. 

The  table  annexed  exhibits  the  feries  of  the  comparative 
experiments :  indicating  for  each  heftolitre  of  the  kinds  of 
coal  before  mentioned  the  weight  of  that  article  in  its  ftate 
of  drynefs;  that  of  the  water  introduced,  which  may  be 
confidered  as  folid  ;  the  increafe  of  weight  in  the  moiftened 
coals;  the  augmentation  of  its  volume  arifing  from  greater 
or  lefs  humeclation;  the  number  of  parts  of  folid  coal  in  a 
hundred  parts  of  dry  coal,  and  the  fpecific  gravity  of  the  latter. 

It  follows,  from  the  labour  of  C.  Duhamel  and  Blavier, 
ift.  That  the  increafe  of  weight  is  always  in  the  dire<3;  ratio 
•f  the  quantity  of  water  added,  which  itfelf  increafes  accord- 
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ing  to  the  d«>gree  of  the  trilurcation  of  the  coa!,  and  in  the 
inverfe  ratio  of  the  fpccific  gravity  of  the  article,  ad,  That 
the  latter  alfo  is  in  the  inverfe  ratio  of  the  weight  of  the  hquid 
which  the  dry  coal  retains  after  decantation.  3d,  That  the 
incrcafe  of  volume  is  the  more  fcnfible  as  a  greater  quantity 
of  hunie«I^ation  has  been  produced;  and  that  there  cxifts  a 
term  at  which  the  addition  cf  water  oceafions  no  change, 
and  beyond  which  the  volume  decreafes  in  determinate  pro- 
portions. 4th,  In  the  laft  place,  that  all  thefe  refults  vary 
not  only  in  regard  to  the  different  kinds  of  coal,  but  even  in 
the  fame  kind  of  coal,  according  to  its  nature,  its  mixture 
with  parts  more  or  lefs  earthy,  and  particularly  its  fize  or 
degree  of  trituration. 

The  moft  natural  conclufion  to  be  deduced  ^x(Mn  thefe  ex- 
periments is,  that  in  the  fale  of  coals  there  may  be  introduced 
abufes,  which  it  will  be  of  more  importance  to  reform,  as  in 
100  parts  of  dry  coal  there  are  fcarcely  70  parts  of  folid  coal ; 
and  befides,  it  is  proved,  that  from  hume6tation  carried  to  a 
certain  degree,  there  may  refult  an  augmentation  or  diminu- 
tion of  volume  to  the  lofs  of  the  confumer  or  cvcii  of  the 
merchant  himfelf. 

In  confequence  of  thefe  conflderations,  C.  Duhamel  and 
C.  Blavier,  in  a  report  dated  Pluviofe  8,  year  10,  have  con- 
cluded that  the  fale  of  coals  by  weight  is  attended  with  the 
fame  inconveniences  as  thofe  w  hich  take  place  in  a  deter- 
minate meafure  of  capacity.  They  perfift  in  believing  that 
the  combinations  of  the  two  methods  could  not  be  em^iloyed 
but  on  the  fuppofuion  of  coal  entirely  dry,  and  yet  by  ex- 
prefling  a  wiih  that  an  accurate  table  of  the  fpccific  gravities 
of  all  the  coals  in  France,  comparing  them  with  each  other 
in  different  degrees  of  fize  and  humefkation,  might  be  drawn 
out.  The  refult  would  at  lead  be  approximaUve  data,  by 
help  of  which  it  would  be  poflible  to  expofe  the  fliameful 
traffic  of  fome  coal-merchants,  who  alter  the  nature  of  their 
commodity  by  mixtures  more  or  lefs  earthy.  This  labour 
would  be  particularly  important  were  it  accompanied  with 
experiments  proper  for  determining  the  real  value  of  coal  in 
reo-ard  to  the  ufe  for  which  it  is  belt  fitted.  It  is  thus,  for 
example,  that  C.  Blavier  has  already  found,  by  repeated 
trirds,  that  the  pera  of  Decife  muft  be  fele6led  to  heat  rever- 
berating and  evaporating  furnaces  in  preference  to  the  fmall 
coal  of  St.  Etienne  ;  while  the  latter,  which  is  fold  in  general 
for  at  leaft  a  fourth  more,  may  be  employed  with  advantage 
in  fortres  and  in  all  circumltances  where  a  flrong  concen- 
trated heat  is  required.  The  mixture  of  thefe  two  kinds  of 
coal,  in  the  proportion  of  four  to  three,  gave  him  an  article 
of  fuel   the  more  vilaable,  a?,  by  furnilhing  a  more  ardent 
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and  longer  maintained  flame,  there  arifes  to  the  confumer  a 
faving  or  more  than  a  fifth,  compared  with  the  ufe  of  either 
of  thefe  taken  i'eparately.  It  was  with  this  view  that  the  re- 
porter propofes  to  fubjedl  the  different  kinds  of  coals  in  the 
republic  to  experiencesj  capable  of  fixing,  in  an  invariable 
manner,  not  only  their  peculiar  ufe  in  commerce  and  in  the 
arts,  but  alfo  the  advantages  which  would  refult  from  mixing 
them  in  certain  proportions. 
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XLI.  ^lemoir  on  the  JJ' ax-Tree  of  Loul/iaiia  and  Vevvjyi' 
vania.  By  Chakles  Louis  Cadet,  of  the  College  of 
Pharmacy  *. 

XjL  Number  of  plants,  fuch  as  llie  Croton  febferum,  the 
^omex  febifera  of  I.ourciro,  the  poplar,  the  alder,  the  pine, 
and  fome  labiati,  give  bv  deco£lion  a  concrete  inflammable 
matter,  limilar,  in  a  greater  or  lefs  degree,  to  tallow  or  wax  ; 
that  is  to  fay,  a  fixed  oil  faturatcd  with  oxvgen.  The  light 
down,  called  the  bloom  of  fruits,  and  which  gives  a  fil- 
very  appearance  to  the  furface  of  plums  and  other  (tone  fruits, 
is  wax,  as  has  been  proved  by  M.  Pronft.  But  the  tree 
which  furnifhes  this  matter  in  the  greatelt  abundance,  and 
which  in  many  refpefts  deferves  the  attention  of  agricul- 
turifts,  chemifts,  phvficians,  and  commercial  men,  is  the 
Mjrica  cerifera,  or  wax-tree. 

We  read  in  the  lliilory  of  the  Academy  of  Sciences  for 
the  years  1723  and  1725,  that  M.  Alexandre,  a  furgeon  and 
correfpondent  of  M.  Mairan,  obferved  in  Louifiana,  a  tree 
of  the  fize  of  the  chcrry-trtfe,  having  the  appearance  of  the 
myrtle  and  nearly  the  fame  odour,  and  bearing  a  feed  of 
the  fize  of  coriander.  Thefe  feeds,  of  an  afli-gray  colour, 
contain  a  fmall  offeous  (tone,  preltv  round,  covered  with 
fliining  wax,  which  is  obtained  by  boiling  the  feeds  in  water. 
This  wax  is  drier  and  more  friable  than  ours.  The  inhabi- 
tants of  the  country  make  tapers  of  it.  M.  Alexandre  adds  : 
"  This  feed  has  commonlv  a  beautiful  lake  colour,  and  on, 
being  bruifed  with  the  lingers  they  acquire  the  fame  tint ; 
but  This  takes  place  only  at  a  certain  feafon." 

The  liquor  in  which  the  feeds  have  been  boiled,  and  from 
vhich  the  wax  has  been  taken,  when  evaporated  to  the  con- 
fidence of  an  extraft,  was  found  by  M.  Alexandre  to  be  an 
effeclual  remedy  for  checking  the  molt  obftinate  dyfenteries. 

The  advantageous  properties  exhibited  by  this  tree  could 
not  but  induce  fcientific  men  to  make  refcarches  tor  the  pur- 
pose of  afcertaining  the  varieties  of  this  vegetable  production, 
and  what  care  was  required  in  its  culture.  It  was  long  con- 
fidered  as  a  mere  object  of  curiofily. 

Linnaeus,  in  his  Vegetable  SyfU'm,  fpcaks  only  of  the 
wax-tree  of  Virginia  [Myrica  ccrifera),  uiih  leaves  lanceo- 
latcd  as  if  indented,  ftem  arborefcent. 

Havinsr  requelted  C.  Ventenat  to  inform  me  how  many 
fpecies  there  are  of  it,  he  replied  that  Avion  has  diftinguiihcd 
two,  viz. 

*  From  the  Atjttales  de  Cbimie,  No.  13 1. 
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ift,  ^lyrica  ur'ifera  angujlifolia,  which  grows  in  Louifi- 
ana.  Tins'  tree  is  dehcate,  flowers  with  difficulty  in  our 
green-houfes  :  its  feeds  are  fnialkr  than  thole  of  the  fol- 
low injj. 

idi^ Myrica  cerifera  latifului,  which  grows  in  Pennfylva- 
r>ia,  Carolina,  and  Virginia.  It  does  not  rife  to  fuch  a  height 
us  the  former,  and  is  perfecTdy  naturalized  in  France.  Thefe 
two  JSJj'r'ic^  aie  of  the  family  of  the  diced. 

They  are  both  cultivated  at  the  Mnfeum  des  Plantes  and 
in  the  gardens  of  C.  Cels  and  Lcmonier. 

C.  Iviicliauil  admits  a  third  fpecies of  3/>rif a  cerifera,  which 
he  calls  the  dwarf  svax-tree.  C.  Ventenat  thinks  that  wax 
may  be  extrailed  from  all  the  ^lyric^e. 

The  authors  who  h:ive  fpoken  of  thefe  trees  with  fome  de- 
tails are  C.  Marchal,  tranflated  by  Leferme,  Lepage-Du- 
prat,  and  Tofcan,  librarian  of  the  Muieum  of  Natural  Hif- 
tory.  A  memoir  inferted  by  the  latter  in  his  work  intitled 
L'ylrni  de  la  Nature,  makes  known  the  manner  in  which 
vegetable  wax  is  collefted  in  the  colonies. 

"  Towards  tlic  end  of  Autumn,"  favs  he,  "  when  the 
berries  are  ripe,  a  man  quits  his  home,  with  his  family,  to 
proceed  to  fome  ifland,  or  fome  bank  near  the  fea,  where 
the  wax- trees  grow  in  abundance.  He  carries  with  him 
veflTels  for  boiling  the  berries,  and  an  axe  to  build  a  hut  to 
fhelter  him  during  his  rffidence  in  that  place,  which  is  ge- 
nerally three  or  four  weeks.  While  he  is  cutting  down  the 
trees  and  conftrucfing  the  hut,  his  children  coUett  the  ber- 
ries:  a  fruitful  fhrub  can  furnilh  about  feven  pounds.  When 
the  berries  are  coUecfed,  the  whole  family  employ  themfelve« 
in  extracting  the  wax.  A  certain  quantity  (jf  the  feeds  are 
thrown  into  the  kettles,  and  water  js  poured  over  them  in 
fufficient  quantity  to  rife  to  the  height  of  half  a  foot  above 
tliem.  The  v.hole  is  then  boiled,  ftirrins:  the  feeds  from 
time  to  time  and  preffing  them  againtt  the  fides  of  the  vef- 
fcls,  that  the  wax  mav  more  eaiilv  be  detached.  A  little 
after,  the  wax  is  feen  floating::  in  the  form  of  fat,  which  is 
collected  with  a  fpoon  and  (trained  through  a  piece  of  coarfe 
cloth  to  feparate  the  impurities  mixed  with  it.  When  no 
more  w  ax  detaches  itfelf,  the  berries  are  taken  out  by  means 
of  a  fkimmer,  and  new  ones  are  put  into  the  water;  takinn- 
care  to  renew  it  the  fecond  or  third  time,  and  even  to  add 
more  boiling  water  in  proportion  as  it  is  confumed,  that  the 
operation  may  not  be  retarded.  When  a  certain  quantity  of 
wax  has  been  collected  in  this  manner,  it  is  placed  on  a  piece 
of  linen  cloth  to  drain,  and  to  feparate  the  water  with  which 
it  is  ftill  mixed.     It  is  then  dried,  and  melted  a  fecond  time 
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for  the  purp-.fe  of  purifying  it,  and  is  moulded  into  the  form 
of  cakes.  Four  pounds  of  the  feeds  give  about  a  pound  of 
wax.  That  which  detaches  itfelf  firit,  is  generally  yellow^ 
but  in  the  laft  boihngs  it  aflumes  a  green  colour,  in  confe- 
quence  of  the  tint  coinnuniicatcd  toitbvthe  pellicle  with 
which  the  nucleus  of  the  feed  is  covered." 

Kalm,  the  traveller,  fpoakinir  of  the  vegetable  wax,  fays 
that  in  countries  where  the  wax-tree  grows,  it  is  employed 
for  making  excellent  foap,  with  which  linen  can  be  perfectly 
waflied. 

Such  was  the  knowledge  naturalifts  had  of  the  myrica,  or 
at  Icaft  no  other  obfervations,  as  far  ns  I  know,  had  been 
rublifhcd,  rcfpctliling  it,  when  a  naluralilt  gave  me  half  a 
kilogranmie  of  the  vegetable  wax  of  Louifiana.  I  was  defir- 
cua  to  analyfe  it,  and  compare  it  with  the  wax  made  by  our 
bees,  but  before  I  undertook  this  labour,  I  wiflied  to  be  ac- 
quainted with  the  nature  of  the  flirub,  and  of  the  feeds  of  the 
myrica.  I  faw  this  valuable  produAion  in  the  Jard'in  des 
PlanteSj  and  wrote  to  C.  Defliaye;*,  a  zealous  botanift,  who 
fuperintcnds  at  Kambouillet  the  cultivation  of  the  Mjrica 
pennjyivanica,  to  bco;  he  would  srive  me  a  few  details  on  that 
fubjc6l.  He  was  fo  kind  as  to  return  an  aulwer,  accompa- 
nied with  fume  of  the  feeds,  which  I  took  the  earlieft  op- 
portunity of  examining. 

This  feed  is  a  kind  of  berrv,  of  the  fize  of  a  pepper-corn  ; 
its  furface,  when  it  is  ripe  and  frefli  is  while,  inlerfperfed 
with  fmall  black  afpcrities,  which  give  it  the  appearance  of 
fhagrcen.  When  rubbed  between  the  hands,  it  renders  them 
unftuous  and  greafy. 

If  one  of  thcfc  fmall  berries  be  flrongly  prelTed,  it  divefls 
itfelf  of  a  matter  in  appearance  amylaceous,  mixed  with  fmal 
round  grains  like  gunpowder.  The  nucleus,  which  remainl 
bare,  has  a  verv  thick  ligneous  co\cring,  and  contains  a  dis 
c  )tvledon  kernel.  By  rubbing  a  handful  of  the  berries  on  a 
hair  fievc,  I  obtained  a  gray  duft,  in  wliich  T  could  diftin- 
glu(h,  by  the  lielp  of  a  magnifying  g'^f^j  ^he  fmall  brown 
firains  already  mentioned,  in  the  middli'  of  a  white  powder. 

I  put  this  powder  into  alcohol,  which  by  the  help  of  a 
gentle  heat,  diflblved  all  the  white  part,  and  left  the  black 
powder,  which  I  colleAcd  a-part.  Water  poured  over  this 
alcoholic  folution,  difengagcd  a  fubllaucc  which  floated  on 
the  I'urface  of  the  liquid.  J  melted  this  fubHance,  and  obtain- 
ed a  yellow  wax,  iimilar  to  that  brought  me  from  Louifiana. 
This  experiment  was  fufficient  to  pnne  that  the  wax  of  the 
Hiyrica  is  the  white  rough  matter  which  envelopes  the  leeds. 

The  black  powder  which  I  feparatcd  appeared  to  me   to 

contain 
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contain  a  colouring  principle,  and  I  did  not  defpair  that  I 
lliould  find  in  it  the  beautiful  lake,  mentioned  by  M.  Alex- 
andre. With  this  view,  I  bruifed  ftrongly  the  powder,  and 
boiled  it  in  a  folution  of  acid  fulphate  of  a'umine.  I  was 
nuich  aftonidied  to  obtain  nothing  but  a  Hquo:  fcarcely  co- 
loured, and  the  alumine  precipitated  by  an  alkali,  was  only 
flightly  ftained. 

I  took  another  part  of  this  black  bruifed  powder,  and  put 
it  to  infufe  in  alcohol.  I  foon  obtained  a  tincture  of  the  co- 
lour of  wine  lees  :  on  heating  this  tindure,  it  became  as  red 
as  a  ftrong  tin6lure  of  cinchona  or  cachou.  This  refult  in- 
duced me  to  believe  that  the  colouring  principle  was  refinous, 
but  by  adding  water  I  faw  no  precipitate  formed. 

I  poured  into  this  tinclure  water  charged  with  fulphate  of 
alumine;  a  flight  precipitate  was  produced  :  a  folution  of  ful- 
phate of  iron  formed  it  immediately  into  an  ink. 

What  is  the  aftringent  colouring  principle  which  is  not 
foluble  in  alcohol,  which  forms  no  precipitate  with  water, 
and  which  has  fo  little  attraction  for  alumine?  To  find  it  a 
ferles  of  experiments,  which  the  few  fubftances  I  had  in  my 
polfeflion  did  not  permit  me  to  make,  would  have  been  ne- 
ceflarv.  The  aftringent  matter  mentioned  by  M.  Alexandre, 
mufl  be  found  in  the  decoclion  of  the  unbruifed  feeds.  To 
afcertain  this  fa6l,  I  boiled  the  feeds  in  a  filver  vefltl.  The 
decoclion  on  which  a  little  wax  floated,  v/as  of  a  oreenifli 
colour,  with  a  talle  fomewhat  ftyptic  :  it  precipitated  ferru- 
ginous folutions  black.  Having  heated  it  in  a  very  clean  iroa 
veiTel,  it  fpeedily  became  black.  To  know  whether  this  pro- 
perty arofe  from  the  galUc  acid  alone,  or  from  tannin,  I 
mixed  a  little  of  the  concentrated  decoclion  with  a  folution 
of  gelatin,  but  no  precipitate  was  formed. 

It  is  therefore  to  the  pretty  confiderable  quantitv  of  gallic 
acid  contained  in  the  feeds  of  the  myrica,  that  the  virtue  of 
its  extra6l  in  checking  dyfentaries  ought  to  be  afcribed.  In 
this  refpe<3:,  I  am  of  opinion  that  the  leaves  a'nd  bark  of  the 
•tree  would  furnifli  an  extracl  ftill  more  aflriniient  than  the 
berries. 

The  following  are  the  moft  interelting  refults  of  an  exami- 
nation of  the  wax  : 

"When  extracted  either  by  decoftion  from  the  feeds,  or  by 
foluiionofthe  white  powder  in  alcohol  precipitated  by  water, 
this  melted  wax  is  always  of  a  yellow  colour,  inclining  to 
green.  Its  confiftence  is  ftrono;er  than  that  of  the  wax  made 
by  bees;  it  is  dry  and  friable  enough  to  be  reduced  to  pow- 
der ;  in  a  word,  it  is  manifellly  more  oxvgenatcd  than  wax 
prepared  by  thefe  infects.  Tapers  made  with  the  wax  of  the 
7  myrica 
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myrica  give  a  white  flame  and  a  beautiful  light,  without 
<riioke,  do  not  run,  and  when  now  emit  a  balfamic  odour 
which  the  inhabitants  of  Louifiana  confider  as  very  benefi-. 
cial  to  the  fick  :  when  dillilled  in  a  rLfort,  it  paffcs  in  a 
great  part  to  the  ftatc  of  butter.  This  portion  is  whiter  than 
it  was  before,  but  it  lofcs  its  confiftoncc,  and  acquires  that 
of  tallow.  Another  iwrtion  is  decompofcd,  furniflies  a  lit- 
tle water,  febacic  acid,  and  empvreuniaticoil.  A  great  deal 
ot  carbonated  hydrogen  gas  and  carbopic  acid  gas  are  difcn- 
gaged,  and  there  remains  in  the  retort  a  black  carbonaceous 
bitumen.  Common  wax  when  diftilledj  exhibits  the  lame 
phaenomena. 

I  have  already  faid  that  alcohol  diffolvcs  the  wax  of  the 
myrica,  but  ether  diiTolvea  it  much  better,  and,  by  the  eva-. 
poration  of  the  liquid,  it  (cparates  in  the  form  of  ftalagr.iitcs. 
Neither  of  thcie  liquids  dedioy  its  col'^ur.  If  this  wax  be 
boiled  with  dilute  iulphuric  acid,  it  becomes  a  little  whiter, 
but  there  is  no  fenfible  combination  of  the  acid  with  it.  The 
yellow  wax  of  bees^  treated  in  the  fame  manner,  did  not 
change  its  colour. 

Oxygenated  muriatic  acid  bleaches  both  kinds  of  wax  per- 
fectly. The  vegetable  wax,  however,  lofes  its  colour  with 
more  difficulty. 

The  vegetable  wax  diffolves  in  ammonia.  The  folution 
afTumes  a  brown  colour  :  a  part  of  the  wax  becomes  fapona- 
ceous.  The  volatile  alkali  has  much  lefs  aftion  on  the  wax 
of  bees, 

Thefe  two  kinds  of  wax,  when  flronglv  agitated  in  a  boil- 
ind  folution  of  cauftic  potafli,  wafh  and  form  a  real  foap, 
as  obferved  by  Kalm  the  traveller.  The  whitcnefs  which 
wax  acquires  by  this  faponillcation  is  ncjt  a  new  phccnome- 
non.  C.  Chaptal,  in  his  procefs  for  bleaching  by  the  fteam 
of  alkaline  lees,  has  proved  that  the  colouring  principle  of 
vegetables  yields  to  the  acStion  of  alkalies.  Some  chemifts 
afcribe  this  effeft  to  the  dirc6t  combination  of  foda  or  potaHi 
with  the  coloured  c.xtra6live  part,  and  a  combination  which 
brings  it  to  a  ftatc  almoft  faponaccous  and  renders  itfolublc. 

AccordiniT  to  mv  opinion,  the  alkali,  in  this  operation, 
exercifes  over  the  oil  or  wax  a  double  attraction,  firft  direct 
with  the  conftitucnt  principles  of  the  oil,  then  prcdifpofmg 
and  favourins;  the  combination  of  the  oxygen  of  the  atmo- 
fphere  with  oil  or  wax.  1  do  not  know  whether  any  one  be- 
fore me  ever  entertained  this  idea;  but  it  was  fuggefted  by 
obferving  what  takes  place  when  foap  isdecompofed  by  an 
acid.  The  oil  is  always  concrete  and  more  oxygenated  than 
it  was  before. 

It 
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It- would  be  of  importance  for  the  theory  of  chemiftry  to 
ttiake  foan,  if  poffible,  in  a  cloie  veflel,  and  to  examine  tiie 
air  afterwards,  or  in  different  gafes  containing  no  oxygen. 

Bv  deconipoling  foap  of  the  niyiia,  very  white  wax  is 
pbtained;  but  in  a  particular  (tate,  which  does  not  admit  of 
its  being  employed  for  our  purpofes. 

Litharge,  or  femi- vitreous  oxide  of  lead^  dilTolves  very  well 
in  the  melted  wax  of  f^ouiliana.  It  forms  a  very  hard  mafs, 
the  coniiltence  of  which  may  be  diminiflied  at  pleafure  by 
the  addition  of  a  Hltle  oiL  If  the  wax  of  the  myrica,  as  there 
is  reafon  to  think,  retains  a  portion  of  the  altringent  prin- 
ciple given  bv  a  deco6fion  of  the  berrie?,  the  phvficians, 
perhaps,  will  find  ufeful  properties  in  topics  made  v.ith  this 
wax. 

By  taking  a  general  view  of  what  has  been  here  faid,  it  is 
fcen  that  tlie  mvrica  may  be  of  verv  great  fer\ ice  in  the  arts. 
The  wax  which  it  furnilhes  is  iufficienily  abundant  to  prove 
an  ample  indemnitlcalion  for  the  care  and  expenfe  of  cultiva- 
tion, fmce  a  (luub  in  full  bearing  gives  fix  or  feven  pounds 
of  berries^  from  which  a  fourth  of  wax  may  be  extra6ted. 
This  wax  is  of  a  quality  Aiperior  to  that  of  bees. 

The  aftringent  principle  of  tljc  niyrica,  extracled  on  a  larsfc 
fcale,  may  be  very  ufeful  either  in  medicine  or  in  the  arts. 
In  certain  refpccts  it  mav  be  fuhltituted  for  the  gall-nut  in 
dyeins:,  hat-making,  and  perhaps  in  the  tanning  lome  kinds 
of  leather.  The  coiouring  principle  feems  to  be  fufficiently 
fixed  to  deferve  fome  attention ;  and,  if  it  be  true  that  in 
Louifiana  beautiful  lakes  are  made  from  it,  why  is  it  not 
rendered  ufeful  in  painting? 

In  a  Vv'ord,  vvhen  this  wax  becomes  fufficiently  common  to 
be  iold  at  a  low  price,  great  advantage  might  be  derived  from 
it  in  making  foap. 

The  art  of  bleaching  this  wax  requires  alfo  fome  refearches, 
when  it  is  to  be  performed  on  a  large  fcale  with  oeconomy. 
T'.vo  re-agents  prefent  themfelves  to  manufaclurers — the  ful- 
phuric  acid  and  the  oxygenated  muriatic.  But  as  wax  does 
not  fink  in  ihefe  liquids,  means  mufl.  be  found  to  multiply 
the  contacl:,  either  by  cutting  the  wax  into  fliccs  and  be- 
fprinkling  it  with  oxygenated  muriatic  acid,  or  fluilting  it  up 
when  cut  in  this  manner,  in  callcs,  into  which  oxygenated 
muriatic  acid  is  introduced. 

I  (hall  propofe  a  third  method,  which  feems  to  promife  a 
fpeedier  efl'tcf .  Place  the  wax,  cut  into  fmall  pieces,  in  al- 
ternate ftrata  with  hyper-oxvgenated  muriate  of  lime:  whea 
arranged  in  this  manner,  leave  it  for  fome  time  dry  and  in  con- 
tact. The  fait  and  acidulous  water  arc  then  lo  be  decompofed  by 
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the  fulphurJc  acid,  taking  care  td'pour  in  water  gradually,  at 
ditTerent  periods,  till  there  is  no  longer  a  fenfible  difengage- 
meat  of  muriatic  gas.  A  large  quantity  of  water  is  then  to 
be  added,  and  the  mixture  murt  be  (tirred  with  a  rod.  By 
reft,  the  infoluble  fulphate  of  lime  is  precipitated,  and  the 
bleached  wax  will  float  at  the  furface. 

I  fhall  terminate  thi'^  memoir  with  fome  obfervatioxis  on 
the  culture  of  the  myrica. 

C.Defhayes,  to  whom  I  am  indebted  for  the  trials  I 
made,  has  obferved,  for  feveral  years,  the  wax-irecs  of  Ram- 
bouillet.  What  he  wrote  to  me  on  this  fubjtft  is  as  fol- 
lows : 

*'  The  Myrica  lat'ifol'ia  (Ayton)  is  here  abfolutely  in  its 
native  country  :  it  is  in  the  foil  proper  for  it ;  that  is  to  fay, 
in  fandy  and  blackifli  turf.  We  have  fixteen  wax-trees  in 
full  vigour.  They  are  four,  five,  and  fix  feet  in  height :  one 
male  i?  feven  teet.  The  feeds  are  abundant  almoft  every  year: 
I  fay  almoft,  becaufe  in  fome  years  they  fail.  The  fruit  in 
general  is  in  that  part  of  the  Englifli  garden  afiigned  to  it. 

"  The  culture  requires  no  care.  Every  year  a  great  num- 
ber of  flioots,  which  proceed  from  the  roots  of  the  large  trees, 
are  pulled  up.  Thefe  are  fo  many  new  flirubs,  which  are 
then  planted  at  the  diftance  of  a  yard  from  each  other. 

*'  The  feeds  rnav  be  I'ovvn  in  bias  in  the  fpring,  and  then 
tranfplanted  :  but  this  method  is  tedious.  The  myrica  will 
fucceed  wherever  it  finds  a  light  foil,  fomewhat  moift.  How 
many  provinces  are  there  where  the  cultivation  of  this  flirub 
would  be  ufeful,  and  employ  land  almoft  ncgltftcd  ! 

*'  What  advantages  may  not  agriculture  hope  for  from  fuch 
an  acquifition,  inice  Pruffia  has  fo  long  feen  the  myrica 
flourifh  in  its  dry,  fandv  plains  !" 

C.  Thiebault,  of  the  Academy  of  Berlin,  gave  me  the  fol- 
lowing interefting  note  on  this  fubjedl : 

"  The  late  M.  Sulzer,  author  of  a  general  difuionary  of  the 
fine  arts,  had  obtained  from  Frederic  the  Great  a  pretty  ex- 
tenfive  piece  of  walle  land  on  the  banks  of  the  Spree,  at  the 
diftance  of  half  a  league  from  Berlin,  in  a  place  called  the 
Moabitcs.  However  barren  this  ground,  which  prefcnted 
only  a  very  thin,  poor  turf,  above  fine  light  fand,  might  be, 
M.  Sulzer  converted  it  into  a  very  agreeable  garden,  worthy 
of  a  philofopher.  Among  other  remarkable  things  he  formed 
a  plantation  of  foreign  trees,  confilling  of  five  pretty  long 
alleys  running  Cvift  and  welt.  In  thefe  alleys  there  were  not 
two  trees  of  the  fame  kind  following  each  other.  In  the  al- 
leys moft  cxpofed  to  the  north  he  planted  notie  but  the  higheft 
trees,  capable  of  wiihilanding  the  feverity  of  the  climate. 

Hence, 
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Hence,  in  proceeding  from  the  north  to  the  fouth,  the  firft 
allev  exhibited  trees  of  about  feventy  feet  ia  height,  the 
fecond  trees  of  from  twenty- five  to  thirty,  and  fo  on,  in  the 
form  of  an  amphitheatre  j  fo  that  all  thefe  trees  had  the  fua 
at  leafi:  in  part,  and  the  weaker  were  {heltered  by  the  ftrongcr, 
*^  In  the  moft  fouthern  alley  I  obferved  a  fort  of  flirub 
which  rofe  only  to  the  height  of  two  or  three  feet,  and  which 
M.  Sulzer  called  the  wax-tree.  Every  perfon  vifited  this 
alley  in  preference  to   the  reft,  on  account  of  the  delicious 

f>erfume  emitted  by  the  leaves,  which  they  retained  a  very 
ong  time. 

C.  Thiebault  then  fpeaks  of  the  method  of  extra£ling 
the  wax.  This  operation  is  the  fame  as  that  defcribed  by 
M.  Alexandre. 

"  I  have  feen,"  adds  he,  '*  one  taper  of  this  wax  perfhme 
three  chambers  which  compofed  M.  Sulzer's  private  apart- 
ments, not  only  during  the  time  it  was  lighted,  but  even  for 
the  reft  of  the  evening." 

The  myrica  cultivated  at  Berlin  was,  no  doubt,  more  odo- 
riferous than  that  which  we  poflefs,  the  wax  of  which  does 
not  emit  the  fame  perfume. 

M.  Sulzer  intended  to  make  tapers  of  this  wax  not 
bleached,  covered  with  a  coating  of  our  fineft  wax.  The 
heirs  of  this  academician  fold  the  garden,  but  the  wax-trees 
ftill  remain.     They  were  planted  in  1770. 

If  it  has  been  found  polhble  to  naturalize  the  myrica  cert* 
fera  in  the  north,  why  fhould  we  negle(Sl  a  vegetable  produc-- 
tion  fo  valuable,  which  would  certainly  thrive  in  our  fouthera 
departments,  and  which  requires  lefs  care  than  bee-hives. 
The  fuccefsfal  trials  which  have  been  made  muft  excite  the 
Zeal  of  our  agricuhurifts. 

The  gc  ernment  has  already  encourap^ed  this  branch  of 
mduftry  by  ordering  plantations  of  the  wax-tree.  There  are' 
nurferies  at  Orleans  and  Rambouillet  which  contain  more 
than  4C0  ftirubs.  Eefults  fo  fatisfa«5lory  cannot  be  made 
too  public.  Ufeful  plants  are  always  propagated  flowly :  a 
barren  but  pifturefque  tree,  an  ao^reeable  (hrub,  are  foon 
adopted  through  fafliion  :  they  ornament  the  parterres  of 
our  modern  Luculluses  and  the  flower-pots  of  our  Phrynes, 
while  our  indefatigable  agriculturifts  exhauft  themfeives  in 
vain  efforts  to  enrich  our  meadows  with  a  new  grafs,  or  to 
fill  our  granaries  with  a  new  nourifliing  grain.  The  vulgar, 
through  prejudice,  long  rejected  maiz  and  potatoes,  which 
have  been  of  fo  much  ferviceto  our  foldiers  and  to  the  poor. 
The  oak,  which  fed  our  anceftors,  is  no  longer  found  in  our 
foreftf.     L^t  us,  howeverj^  hope  that  our  agriculturifts  will 
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at  lengfii  open  their  eyes  to  their  real  intercfls;  and  tn.if^ 
layint!;  .ifide  their  old  prejudices,  they  will  not  difdain  the 
prefents  which  learned  focictics  are  defirous  to  give  them, 
and  which  will  conduce  as  much  to  their  advantage  as  to  the 
glory  and  profperity  of  France. 
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ROVAL   SOCIETY  OF  LONDON. 


^N  the  30th  of  November,  being  St.  Andrew's  day,  thc 
Royal  Society  held  their  annlverfary  meeting  at  their  apart- 
ments in  Soinerfet-place,  when  the  gold  medal  (called  Sir 
Godfrey  Copley's)  was  prefcnied  to  William  Hyde  W^l- 
lafton,  M.D.  for  his  various  papers  printed  in  the  Philofo- 
phical  Tranfaftions. 

Aftervards  the  Society  proceeded  to  the  choice  of  the 
council  and  ofJicers  for  the  enfning  year,  when,  on  examin- 
ing the  ballot?,  it  appeared  that  the  following  gentlemen  were 
elected  cr  the  council  t 

Of  the  old  council — The  right  lion,  fir  Jofeph  Banks,  hart. 
K.B.;  fir  Charles  JBlagden,  knt.j  Henry  Cavendifli,  efq.; 
Edward  Whitaker  Grav,  M.  D. ;  right  hon.  Cliarles  Gre- 
ville;  right  hon.  fir  William  Hamilton,  K.B.;  Rev.  Nevil 
Matkelyne,  D.  D, ;  George  earl  of  Morton,  K.T. ;  Jofeph 
Planta,  efq.;  Benjamin  count  Rumford  ;  Samuel  Wegg,  efq". 

Of  the  new  council-— Mark  Beaufoy,  efq.;  Andrew  Dou- 
glas, ef(j. ;  fir  Mariin  Browne  Folkcs,  bart.;  Charles  Hat- 
ehett,  eiq. ;  Everard  Home,  efq.;  Thomas  Barnard,  lord 
bifliop  of  Limerick  ;  William  Marfdcn,  efq.  ;  Jofeph  de 
Mendoza  Rios,  efq. ;  Francis  earl  of  Moira  ;  William  Hyde 
Wollafton,  M.  D. 

And  the  officers  Were- — Sir  Jofeph  Banks,  bart.  prefident ; 
William  JNlarfden,  efcj.  trcafurer;  Jofeph  Planta,  efc].,  Ed- 
ward Whitaker  Gra\',  M.D.,  fecretaries. 

Afterwards  the  members  of  the  Society  dined  together,  as 
ufual,  at  the  Crown  and  Anchor  tavern,  iii  the  Strand. 

The  Tranfatilions  of  the  Society  for  1803  contain  the  fol- 
lowing papers: 

I.  The  Croonian  Leisure.  On  the  Power  of  the  Eye  to 
adjull  itfelf  to  diilerent  Di fiance?,  when  deprived  of  the  Cryf- 
talline  Lens.  By  Everard  Home,  Efq.  F.  R.  S.— 2.  The 
Bakerian  Lefture.  On  the  Theory  of  Light  and  Colours. 
ByThomas  Young,  M.  D.  F,  R  S.  ProtefiTor  of  Natural 
Philofophy  in  the^Rf)yal  Inflitutiou.-^3.  An  Analyfisofa 
5  mineral 
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hilneral  Subftance  from  Norl]!  America,  containing  a  Metal 
hitherto  unknown.     By  Charles  Hatchett,    Efq.  F.  R.  S.— - 
4.  A  Defcription  of  the  Anatomy  of  the  Ornithorhynchus 
}?aradoxus.     By  Everaid  Home,    Efq.  F.  R.  S. — 5.  On  the 
Independence  of  the  analytical  and  geometrical  Methods  of 
Inveit'iation ;  and   on    the   Advantages  to  be  derived   from 
their  Reparation.     Bv  Robert  Woodhoufe,  A.  M.  Fellow  of 
Cains  College,  Cambridge. — 6.  Obfervations    and   Experi- 
ments upon  oxygenized  and liyper-oxygenized muriatic A-cid; 
and  upon  fome  Combinations   of  the  muriatic  Acid  in  its 
three  States.     By  Richard  Chcnevix,  Ei'q.  F.  R.  S.  and  M. 
R.  I.  A. — 7.  Experiments  and  Obfervations  on  certain  Itony 
and  metalline  Subftances,  which  at  different  Times  are  faid 
to  have  fallen  on  the  Earth  ;  alfo  on  various  Kinds  of  native 
Iron.     Bv  Edward  Howard,  Efq.  F.  R.  S. — 8.  Obfervations 
on  the  two  lately   difcovered  celeftial  Bodies.     By  William 
Herfchel,  L.  L.  D.  F.  R.  S. — 9.  Defcription  of  the  Corun- 
dum Stone,  and   its   Varieties,  commonly    known   by   the 
Names  of  Oriental  Rubv,  Sapphire,  Sec;  with  Obfervations 
on  fome  other  mineral  Subftances.     By  the  Count  de  Bour- 
non,  F.  R.  S  — lo.Analyfis  of  Corundum,  and    of  fome  of 
the  Subftances  which   accompany  it;  with  Obfervations  on 
the  Affinities  which  the  Earths  have  been  fuppofed   to  have 
for  each  other,  in  the  humid  Way.     Bv  Richard  Chenevix, 
Efq.  F.  R.  S.  and  M.  R.  T.  A.— ii.  Defcription  of  the  Ana- 
tomy of  the  Ornithorhynchus  Hyltrix.     By  Everard  Home, 
Efq.  F.  R.  S. — 12.  A  ^Method   of  examining  refracSlive  and 
difperfive   Powers,  by  prifmatio   Refleclion.     By   William 
Hyde  Wollafton,  M.'D.  F.  R.  S.— 13.  On  the  oblique  Re- 
fra6lion  of  Iceland  Cry ftal.     By  William  Hyde  Wollafton, 
M.  D.  F.  R.  S. — 14.  An  Account  of  fome  Cafes  of  the  Pro- 
du6lion  of  Colours,  not   hitherto  defcribed.     By  Thomas 
Young,  M.D.  F.R.S,  F.L.S.  Profeffbr  of  Natural  Philo- 
fophy  in  the  Royal  Inftitution, — 15.  On  the  Compofition  of 
Emery.  Bv  SmithfoaTennant,  Efq.F.  R.S. — 16.  Quelques 
Remarques  fur  la  Chaleur,  et  fur  l'A6lion  des    Corps   qui 
I'interceptent.     Par  P.  Prevoft,  Profefleur  de  Philofophie   a. 
Geneve,  Sec. — 17.  Of  the  Rectification  of  the  Conic  Sec- 
tions.    By  the  Rev.  John  Hellins,  B.  D.  F.  R.  S.  and  Vicar 
of  Potter's    Pury,  in  Northamptonfhire. — 18.  Catalogue  of 
500  new  Nebulas,  nebulous  Stars,  planetary  Nebulie,  and 
Clufters  of  Stars;  with  Remarks  on  the  Conftruction  of  the 
Heavens.     By  William  Herfchel,  LL.  D.  F.  R.  S. 

APPENDIX. — Meteorological  Journal  kept  at  the  Apart- 
ments of  the  Royal  Society,  by  Order  of  the  Prelident  and 
Council. 
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FRENCH   NATIONAL   INSTITUTE. 

Proceedings  during  the  laft  quarter  of  the  year  lo^  conti- 
nued from  our  luft  Number. 

NATURAL  PHILOSOPHY. 

Of  Meteors  fuppofed  to  fall  under  the  form  of  Stones. 

A  great  deal  has  been  faid  of  ftones  which  have  fallen 
from  the  clouds ;  it  was  long  believed  that  this  was  one 
of  the  forms  aflumed  by  thunder  in  its  fall ;  they  were  then 
confidered  as  the  produft  of  the  explofion  of  certain  lumi- 
nous balls,  which  are  fometimes  obferved.  The  rarety  of 
thefe  phaenomena,  however,  which  has  not  allowed  of  their 
being  feen  at  a  fliort  diftance  by  obfervers  pofl'efled  of  intcl- 
lioence,  and  at  the  fame  time  worthy  of  credit,  and  which 
feems  hitherto  to  have  referved  them  for  the  eyes  of  the  vul- 
gar, fo  much  inclined  to  exaggeration,  has  prevented  the 
learned  frf)m  believing  in  the  exigence  of  thefe  (lones. 

However,  moft  mineralogical  colle6tions,  contain  a  great 
number  of  rtones,  to  which  this  origin  has  been  afcribed. 
They  exhibit  exterior  imiform  charadlers  :  a  fpecific  gravity 
nearly  equal,  and  by  analyfis,  give  the  fame  component  parts, 
among  which  is  nickel,  a  fubftance  rarely  found  at  the  fur- 
face  of  the  earth  ;  and  iron  in  a  metallic  llate,  which  is  ne- 
ver met  with  in  volcanic  productions,  to  which  thefe  ftones 
in  other  refpeCls  feem  to  be  very  analogous. 

Thefe  remarks  have  induced  Mr.  Howard,  and  Count  de 
Bournon,  to  think  that,  however  doubtful  the  fall  of  ftones 
from  the  atmofpheric  regions  may  be,  it  ought  to  be  fubjeCted 
to  accurate  examination.  They  have  colletlcd  the  different 
teRimonies  in  a  paper  read  before  the  Royal  Society  of  London, 
and  C.  Pictct  thought  it  proper  to  prefent  it  to  the  clafs,  that 
the  attention  of  philofophers  may  be  directed  to  this  fubje6l, 
in  order  that  the  phaeuomenon,  if  true,  may  be  confirmed  ; 
or,  if  only  an  illulion  fu|)ported  by  popular  error,  may  be 
confined  for  ever  to  the  clafs  of  errors. 

CHEMISTRY. 

On  tie  Vriiffiates  of  Barytes  and  Lime, 

After  the  bafes  of  a  theory  have  been  eftabliflied  on  Im- 
portant fafts  well  confirmed,  and  when  by  a  methodical  ar- 
ransement  of  the  fciencc  they  have  been  dillributed,  as  we 
mav  fav,  into  regions,  the  communications  between  which 
are  known,  it  remains  to  review  them  in  detail,  in  order  that 

all 
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all  the  parts  mav  be  carefully  clelcribed,  and  that  thcie  parts 
may  be  affigned  to  the  regions  which  they  coliipofe.  Such, 
it  appears  is  the  idea  which  may  be  formed  of  the  prefent 
flate  of  the  chemical  knowledge  of  falts.  Their  general  for- 
mation feems  to  be  well  known,  the  great  divifions  are  well 
eftablifhed,  and  the  principal  fa<!:is  have  been  exactly  obferv- 
ed  and  claifed  ;  butnotwithlianding  ihefe  fatisfaclory  labours, 
many  details  are  ftill  unknown  or  imperfect.  Hence  the 
refearches  of  the  chemifts  of  the  inftitute  during  this  quarter 
have  been  particularly  directed  towards  this  objc6i,  and  it 
will  be  feen  that  they  have  not  been  frulllefs. 

The  liquor  charged  with  the  colouring  matter  of  Pruflian 
blue,  having  manifefted  the  property  ol  taking  metals  from 
their  folvents,  without  producinga  decompofition  of  the  falts 
with  an  alkaline  or  earthy  bafe,  the  phaiMiomenon  of  the  pre- 
cipitation of  barylcs  had  been  confidercd  as  an  indication 
of  the  metallic  nature  of  that  fubftance,  which  could  not  be 
reduced  to  a  metallic  ftate,  becaufe  it  had  a  greater  atlinity 
tor  oxygen  than  carbon.  The  mod  celebrated  chemifts  had 
adopted  this  opinion,  others  had  announced  that  precipita- 
tion did  not  take  place.  ISIr.  William  Henry  thus  main- 
taining that  prufliaies  perfeclly  purified  did  not  produce  any 
precipitation,  confirmed  himfelf  the  firtt  obfervations  of 
Bergman  and  Lavoifier,  and  announced  that  there  was  formed 
by  double  affinity  a  real  pruffiate  of  barytes.  C.  Giiyton, 
having  long  obferved  that  pruffiate  of  lime  was  decompofed 
by  carbonate  of  potafli,  made  ufe  of  this  experiment,  and 
thole  of  Mr.  Henry,  to  fix  the  theory  of  thefe  phasnomena; 
and,  inftead  of  concluding,  like  the  Englifli  chemili:,  that  ba- 
rytes differs  in  tliis  refpe6t  from  other  earths,  and  approaches 
the  nature  of  metals,  he  fliows  that  the  fame  efiecil  takes 
place  with  lime,  firontian,  magnefia,  potafli,  foda,  and 
even  ammonia,  and  confequently  that,  in  all  thefe  cafes, 
there  is  nothing  but  the  neceflary  refult  of  the  concurreu3€  of 
feveral  divellent  forces. 

On  Mercurial  Salis. 

After  treating  difiercnt  oxides  of  mercury,  as  already  men- 
tioned in  his  memoir,  C,  Fourcroy  continued  to  read  an  ac- 
count of  his  labour  during  the  laft  quarter.  In  this  fecond 
part  he  employed  himfeff  on  the  fulphates  and  nitrates  of 
mercury  ;  a  very  complex  kind  of  compounds,  exceedingly 
variable,  the  charafters  and  properties  of  which  have  been 
examined  by  many  chemifts,  without  their  being  able  tade- 
termine  the  real  difix-rences  between  them,  and  particularU' 
the  caufe  of  thefe  diiferenees,  7>je  author  had  already  made 
•    Vol.  XIV.  No.  55,  S  this 
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this  kind  of  combination  tl)e  fubjeft  of  his  refearches,  and  in 
1791  communicated  to  the  academy  of  fcienccs  a  pretty 
long  paper  on  thcfe  fahs.  He  cftablifbcd  throe  kinds  of 
them,  diftinguiihcd  by  the  proportions  of  acid  and  oxide, 
and  he  fliowcd  a  dilVerenee  l)cl\vccn  ihcni,  foLindcd  on  the 
difleront  ftates  of  oxidation  of  tlic  metal. 

J")iiTcrcnt  fulphaics  are  made  not  only  by  expofing  mercury 
with  iulphuric  acid  to  a  greater  or  lefs  heat,  and  for  a  longer 
or  (liorter  time,  but  alfo  by  mixing  this  acid  era  foluble  ful- 
phate  with  a  nitric  folution  of  mercury,  more  or  lefs  oxi- 
dated. If  the  latter  is  little  oxidated,  a  white  precipitate  of 
fulphate  little  oxidated  is  obtained;  if  it  be  nuich  oxidated 
a  yellow  precipitate  highly  oxidated  will  be  obtained  3  ful- 
phuric  acid  united  to  two  or  three  pans  of  water  docs  not 
ibrm  fulphate  of  mercury  much  oxidated,  unlefs  it  be  con- 
centrated by  long  and  llrong  ebullition ;  without  this,  the 
water  added  for  wafliing  docs  not  render  the  mixture  yellow, 
and  will  not  make  turbith  mineral,  'ilie  author  gives  the 
proportions  of  the  component  parts,  acid,  oxygen  and  mer- 
cury, of  the  different  neutral  or  acid  fulphates,  little  or  very 
mucli  oxidated.  Thefc  relullsaic  a  fupplement  to  his  labour 
of  1791  on  this  kind  of  mercurial  falls. 

Nitrates  of  mercury  furniflied  him  with  obfervations  dill 
newer  and  more  important  for  fcience  than  the  fuljihates. 
There  are  two  kinds  of  nitrates,  one  much  oxidated,  and  the 
other  little  oxidated.  The  former  is  precipitated,  of  a  gray 
colour,  and  almolt  black  by  alkalies,  and  white  by  fulj)hates  ; 
with  muriatic  acid  it  forms  mercurius  dulcis.  The  nitrate 
much  oxidated,  refuhs  from  long  and  ftrong  ebullition,  gives 
no  precipitate  by  muriatic  acid,  it  gives  a  yellow  one  with  ful- 
phates, a  white  one  with  annnonia,  and  an  orange  yellow  one 
with  fixed  alkalies.  Nitric  foluiions  of  mercury,  arc  often 
mixtures  of  the  two  falts.  That  which  precipitates  by  w  ater 
is  a  folution  of  oxide  much  oxidated,  or  ltd,  in  concentra- 
ted acid.  When  a  nitric  folution  of  mercury,  little  oxidated, 
is  precipitated  bv  a  fixed  alkali,  the  firft  portion  of  the  wb.ite 
precipitate,  a  little  coloured,  which  is  obtained,  is  a  nitrate  of 
mercury  infoluble  and  neutral,  formed  by  the  union  of  the 
feparated  portion  of  oxide  with  the  remainder  of  the  folution 
which  is  not  decon)pofed.  What  is  new  in  this  labour 
is,  the  comj)arifon  of  the  properties  of  the  nitrite  of  mercury 
with  thofeof  the  nitrate,  Almoft  all  foluiions  contain  more 
or  lefs  of  the  former  of  thefe  falts.  It  is  prepared  by  making 
nitrous  gas  pafs  into  nitric  foluiions,  which  greedily  abforb 
it.  Super-oxidated  nitrate  abforbs  much  more  of  it  than 
the  nitrate  little  oxidated.      The  latter,   nitrite  of  mer- 
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'cury,  difengages  a  great  deal  of  rutilating  vapour  by  the  ful- 
phuric  and  nitric  acids.  It  tinges  the  fkin  of  a  dark  purple 
colour:  while  nitrate  very  much  oxidated  dyes  it  black,  and 
nitrate  little  oxidated,  like  the  nitrite  of  the  fame  nature,  does 
not  change  the  colour  of  animal  matters.  It  retains  longer 
in  the  open  air  its  nature  of  nitrite  than  the  alkaline  nitrites, 
which  fpeedily  refume  the  nature  of  nitrates.  Alkaline  ni- 
trites, and  particularly  deliquefcent  nitrites,  may  be  prepared 
without  difficultv  by  impregnating  the  folutions  of  nitrates, 
&c.  with  nitrous  gas,  which  eafily  condenfesin  them. 

The  author,  to  terminate  his  labour,  is  to  occupy  himfelf 
with  the  muriates  of  mercury,  of  which  he  has  difcovered  a 
new  kind,  and  with  the  fulphurets  of  the  fame  metal.  It 
would  be  a  pity  that  the  important  and  numerous  funftions 
entrufted  to  him,  fhould  oblige  him  to  difcontinue  thefe  ufe- 
ful  refearches  ;  but,  happily  for  the  intereftof  fcience,  people 
feldom  abandon  a  career  which  they  have  long  purfued  with 
fuccefs. 

On  Aluminous  Sr/lphates, 

S.  Seguin,  having  been  employed  in  continued  refearches 
on  the  different  dates  of  the  fulphates  of  alumine,  read  on 
that  fubjeft  a  memoir,  in  which  he  proves  That  the  acid 
fulphate  of  alumine  pure,  that  is  to  fay  when  free  from  thofe 
fubftances  which  it  is  neceflary  to  add  to  it  in  order  to  make 
it  cryftallize,  does  not,  in  any  cafe,  decompofe  the  muriate 
of  foda — That  alum,  the  caufe  of  the  cryllallization  of 
which  is  the  fulphate  of  potafli,  does  not  experience  decom- 
pofition  from  the  muriate — That  alum,  the  caufe  of  the 
cryftallization  of  which  is  the  fulphate  of  ammonia,  receives 
no  alteration  from  the  muriate  of  foda,  when  it  contains  only 
the  quantity  of  fulphate  of  ammonia  indifpenfably  neceflary 
for  its  cryftallization — Finally,  that  alum,  containing  more 
fulphate  of  ammonia  than  the  quantity  neceflary  for  its  cryf- 
tallization, is  the  only  fait  which  experiences  alteration  by 
the  muriate  of  foda  j  and  that  this  alteration  is  confined 
merely  to  the  deconipofition  of  the  fulphate  of  ammonia 
which  it  contains  in  excefs. 

A  Netv  Triple  Salt. 

There  refults  from  the  decompofition  above  mentioned,  on 
the  one  hand  muriate  of  ammonia,  and,  on  the  other,  a 
triple  fait,  conijiofed  of  fulphuric  acid,  foda  and  ammonia, 
and  which  had  not  been  before  remarked. 

A  mixture  either  of  the  fulphate  of  ammonia  and  muriate 
of  foda,  or  of  fulphate  of  foda  and  fulphate  of  ammonia, 

S  z  produces 


2; (5"  French  NalmiaUnfitnU : 

produces  tlii.^  triple  fnlt  in  its  full  purity.  In  tlic  fiiH  of 
there  two  calc.-,  ilie  afrinity  ot'  the  lulphate  ot  .immonia  for 
the  fulphale  of  foda  oppofes  the  total  and  generally  admit- 
ted dccompofition  of  the  fulphate  of  ammonia  by  the  muriate 
of  foda.  This  triple  fait  ads  a  diltinguifiied  part  in  the  fa- 
brication of  fal  ammoniac  :  it  cryftaliizcs  regularly  ;  does  not 
efflorefcc  in  the  air;  has  a  favour,  at  firit  pungent,  then 
flightly  biltcr :  is  decompofed  by  foda,  which  transforms  it 
wholly  into  lulphate  of  foda;  decrepitates  in  the  tire,  fwells 
up  in  it,  and  fufiers  to  be  difeng'aged,  firll  ammonia,  and 
then  acid  fulphate  of  anmionia,  while  pure  fulphate  of  foda 
remains  at  the  bottom  of  the  velfel. 

A  Nczu  Pollflnng  Rouge, 

Chemiftry,  which  can  contribute  in  fo  elTeflual  a  manner 
to  the  improvement  of  the  arts,  does  not  loie  this  important 
dire6fion,  and,  in  this  refpcct,  defcends  to  the  minuteft  de- 
tails. In  confequence  of  a  report  prel'ented  to  the  Clafs,  on 
a  7-ouge  for  polifliing,  C.  Guyton  conmiunieated  fome  ob- 
fervations  on  ochry  reds  fimilar  to  thofe  of  Almagra  in  Spain, 
and  which,  in  many  cafe?,  might  be  fuhftitulcd  for  red 
oxide  of  iron  or  colcothar.  He  mentioned  as  a  very  ceco- 
nomical  procefs,  and  proper  for  giving  the  laft  polifh  to  the 
hardefl;  matters,  the  ul'e  of  bits  of  old  hat,  which,  as  is  well 
known,  are  dved  with  iron.  Ey  immerfing  thcfe  pieces  of 
hat  for  fome  minutes  in  fulphuric  acid,  the  iron  which  they 
contain  paflc^s  to  the  ftate  of  red  oxide,  and  they  then  be- 
come excellent  pieces  for  polifliing,  and  may  be  ufed  in  the 
flead  of  the  fined  rouge. 

Anahfis  cf  an  Ore  of  Uranium, 

C.  Sage  communicated  to  the  CJafB  the  analyHs  he  made 
of  a  fulphurous  ore  of  uranium,  of  a  blackifli  brown  colour, 
without  a  regular  form,  and  brought  from  Erbenfioch  in 
Saxony. 

This  ore,  which  has  fome  external  relation  to  that  gene- 
rally known  under  the  name  of  fechhhrrdey  \^  however 
difierent  in  its  colour,  which  is  brownifli  and  dull,  and  in 
exhibiting  fome  pyritous  points.  It  contains  iron,  the  prc- 
fciice  of  Yihich  was  manifelled  by  the  niagnet,  after  the  tor- 
rification  necelfary  to  difengage  the  fulphur. 

It  refults  from  the  dilferent  trials  to  which  this  fubftance 
was  fubjetled  by  C.  Sage,  that  too  parts  of  it  contain  78  oi 
uranium,  20  of  iron,  and  3  of  fulphur. 

Thinking,  like  all  thofe  who  poflefs  any  elevation  of 
hiind,  and. a  philofophical  ipirit  iu  cultivatino-  the  fcicnce^, 
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.at  it  is  more  proper  to  confecrate  the  names  of  men  who 
.iWQ  enriched  them  by  their  difcoveries,  than  thofe  of  the  ta- 
iralous  deities,  and  great  men  who  refemble  thefe  deities  in  a 
great  many  points,  C.  Sage  wiflied  that  the  name  of  iiratuum 
'ziven  to  this  metal  by  the  Germans,  who  call  the  planet  dif- 
covered  bv  Herfchel  Uranus,  might  be  changed.  In  ap- 
plauding tliefe  motives,  it  will  perhaps  be  found  that  the 
names  of  celebrated  men  ought  to  be  affigncd  to  thole  things 
which  have  been  the  particular  obie6ls  of  their  attention, 
and  that  Klaproth,  who  difcovered  this  metal,  has  a  greater 
right  than  any  other  to  diftinguifir  it  by  his  name.  The 
French  leem  conliantly  to  agree  in  giving  the  name  of 
Herfchel  to  the  planet  which  he  brought  from  that  ohlcurity 
under  which  it  had  been  concealed  for  fo  manv  ages  ;  and, 
by  the  efie£l  of  the  lame  fentiment  of  juftice,  the  names  of 
Piazzi  and  Olbcrs  will  undoubtedly  remain  to  thole  dilco- 
vered  by  thefe  altronomers. 

Zoologilts  and  botanifts  now  confecrate  to  their  juiaftcrs 
and  friends  the  genera  or  fpecies  wiiich  they  difcover^  and 
mineralogitts  no  doubt  will  foon  follow  their  example.  The 
name  of  Scheele,  fo  jultly  celebrated,  has  already  been  fubfii- 
tuted  for  that  of  tungjhti, 

A  NATO  Mr. 
Artificial  Vreparations  in  IVax. 

The  art  of  imitating  anatomical  preparations  with  wax,  of 
little  ufe  when  applied  to  objecls  cafy  to  be  obtaineijl  bv  dif- 
feclion,  and  which  may  be  daily  procured,  fuch  as  thofe  of 
the  moll  vifible  parts  of  the  human  body,  becomes  import- 
ant when  applied  io  the  repi:efeiitation  of  things  rare  or  diffi- 
cult to  be  obtained,  fuch  as  the  differeut  objects  of  compa- 
rative anatomy^  pr  of  things  accidental  and  tranfient,  as 
monftrofities  and  uncomn:^on  difeafes.  In  the  laft  place,  it 
is  almoft  indifpenfable  to  make  known  to  piipils  certain  parts 
of  fuch  a  complex  nature,  that  the  demonftrator  cannot  de- 
velop the  whole  in  one  diiTeclIon. 

It  is  to  this  laft  clafs  that  we  muft  refer  the  lymphatic 
veflels.  The  fuccefs  of  injecting  them  is  fo  variable;  the 
quickfilver  employed  for  that  purpofe  is  fo  inconvenient,  in 
confequence  of  the  fluidity  it  retains;  in  a  word,  it  is  fo  rare 
that  it  can  be  made  to  penetrate  to  the  laft  ramifications  of 
thefe  veflels,  even  in  one  limb,  that  it  is  onlv  by  repeatins; 
thefe  operations  for  a  long  time,  and  on  a  great  number  of 
fubjeets,  that  it  has  l>een  poflible  to  become  acquainted  with 
the  whole  of  this  vafcular  fyftem.     Natural  pieces^  pre^">ared 
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with  the  grcateft  care  and  fuccefs,  foon  alter,  becaufe  the 
mercury  abandons  their  upper  parts  to  accuniulaie  itfeif  in 
the  lower,  the  veflels  of  which  it  dilates  and  ruptures. 
Young  anatomirts  then  cannot,  without  the  affiliance  of  the 
arts  ot  imitation,  acquire  elementary  notions  on  this  object. 
The  cafe  is  the  fame  m  regard  to  preparations  of  the  nervous 
fyflcm,  though  lef,  difficult  to  he  made  from  bodies,  but 
which,  by  deficcation,  are  foon  rendered  indiftind,  and  al- 
moft  ufelefs. 

It  has  long  been  found  that  anatomical  preparations,  exe- 
cuted in  wax,  are  thofe  which  exhibit,  in  the  cleared  man- 
ner, the  qualities  of  fuch  objedls,  namclv,  all  their  dimen- 
fions  and  all  their  colours ;  while  other  imitations,  fuch  as 
comnion  fculpture,  engraving,  and  even  painting,  befides 
that  they  are  not  of  a  nature  fo  delicate  as  thofe  of  wax, 
cannot  exprefs,  at  the  fame  time,  thcfe  two  orders  of  qua- 
lities. Hence  this  method  has  been  exclufively  preferred  to 
all  others,  and  has  been  employed  to  form  colle<5lions  al- 
ready celebrated.  But  feveral  of  them,  while  they  give  us 
reafon  to  admire  the  hand  of  the  artift,  leave  room  fome- 
times  for  regretting  that  it  was  not  directed  by  the  anato- 
mift  familiarifed  with  all  the  details  of  diflfecSlion. 

The  union  of  thefe  two  kinds  of  talents  in  the  perfon  of 
C.  Launionier,  aflbciate  of  the  Inftitule,  has  given  great 
merit  to  three  pieces  which  he  fubnjitted  to  the  infpeftion  of 
the  Clafs;  namely,  a  lower  extremity,  in  which  he  has  re- 
prefented  the  mufcles,  the  fuperficial  veins,  the  extremities 
of  the  arteries,  and  the  lymphatic  veflels;  a  head,  exhibit- 
ing the  cranium  open,  and  the  brain  covered  on  the  one  fide 
by  the  dura  and  pia  mater,  and  uncovered  on  the  other. 
The  face  and  neck  are  prepared  in  fuch  a  manner,  as  to  fliow 
chiefly  the  facial  nerve,  the  eight  pair,  and  the  cervical 
branches.  Another  head,  open  at  the  height  of  the  orbits, 
prefcnts  a  fe<?lion  of  the  pofl:crior  lobe  of  the  brain,  and  a 
portion  of  the  cerebellum,  cut  above  its  tentorium.  It  was 
prepared  with  a  defign  to  exhibit  the  origin  of  the  great  fym- 
pathetic  nerve,  and  more  particularly  the  cavernous  ganglion, 
difcovercd  by  the  author,  and  defcribed  with  all  its  com- 
municating branches  in  the  Journal  J e  Phyjrqiie, 

Thefe  pieces,  executed  by  the  order  of  government  for  the 
School  of  Medicine,  form  a  continuation  of  others  which 
have  been  depofiled  there  for  fonie  years,  and  which  are  not 
inferior  in  point  of  merit. 
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MEDICINE. 

Che7)ikal  and  Medical  Experiments  on  the  Diabetes  Mcllitus. 

Life,  that  pliyfical,  mechanical,  and  chemical  procefs,  fo 
complex,  exhibits  in  its  aberrations,  as  in  its  perfect  accom- 
plifliment,  pha^nomena  which  are  as  much  interefting  to  the 
philofophcr  as  the  phvfician.  It  is  under  this  double  point 
of  view  that  C.  Nicolas,  alFociate  member  of  the  Inititute, 
and  profellbr  of  chemiftry  in  the  central  fchool  of  Calvados, 
and  Dr.  Gucdeville,  have  confidered  the  diabetts  jnelliius,  or 
the  pthyfuria  faccharina . 

The  prefence  of  the  faccharine  matter,  which,  for  a  long 
time,  was  found  only  in  the  fugar  cane  {Arimdo  facchariferay 
Linn.),  has,  by  the  labours  of  modern  chcmilts,  been  dif- 
covered  not  only  in  niany  other  vegetable  fubllances,  luch  as 
the  mallow,  the  jiiice  of  the  maple,  beet-root,  &:c.  but  alfo 
in  the  mineral  kingdom,  where  C.  Vauqnelin  has  proved  its 
exiltence  by  his  analvfis  of  the  emerald  and  aigue-marine. 
Some  produ(5is  of  the  analyfis  of  milk  had  fhown  an  ana- 
logy between  it  and  fugar.  Dr.  Willis  remarked,  that,  in 
the  morbid  affeclion  in  queftion,  the  firft  fvmptom  of  which 
is  a  fuperabundant  evacuation  of  urine,  this  fluid  aflumed  a 
fweet  faccharine  quaUty,  inftead  of  the  acrid  and  punoent 
favour  which  it  has  in  general, 

C.  Nicolas  and  Dr.  Guedeville,  in  the  courfe  of  their 
practice,  having  met  w  ith  patients  attacked  bv  diabetes,  un- 
dertook a  comparative  analyfis  of  the  urine  voided  in  the  dia- 
betic ftate  and  in  that  of  health.  They  afcertained,  bv  care- 
ful experiments,  the  exiftence  of  the  raucous  faccharine 
matter  in  the  former :  they  extraifted  from  it  acetous  acid 
and  alcohol,  while  in  the  fecond  it  is  not  fufccpiible  of  fer- 
mentation, either  vinous  or  acid. 

The  memoir  of  C.  Nicolas  and  Dr  Gucdeville,  which 
may  be  confidered  as  a  complete  treatile  on  the  diabetes  mel- 
lilus,  contains  a  hiitory  of  the  caufes  afcribed  to  this  difeafe, 
and  the  means  employed  to  combat  it  fince  the  days  of  Hip- 
pocrates to  the  prefent  time ;  and  an  exakil  defcription  of  the 
lymptoms  it  exhibits  at  its  different  ftages  :  the  princijial  re- 
fults  of  their  important  labour  on  this  dii'eafe,  ohfervations 
of  which  would  be  Icfs  rare  were  it  not  for  the  necligence  of 
many  phyficians,  who  commit  into  the  hands  of  quacks  and 
urhLe  dbcl'jTs  the  unfortunate  patients  attacked  by  it. 

The  principal  caufe  of  the  diabetes  mellitus,  which  feems 
to  be  moft  frequent  in  countries  where  cvder,  or  liquors  of 
that  kind,  is  drunk,  is  a  fpafmodic  and  continual  deviai  on 
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of  tlie  iinanimallzed  nutritive  juices  to  the  urinary  orgatij 
which  ahcrs  alfo  the  gallric,  pancreatic,  biliary,  &c.  juiecs. 
It  ilenis  to  be  pecuhar  to  mufeular  temperaments.  Its  feat 
is  placed  in  the  fyftem  of  digcdion  ;  and  the  urinary  organ, 
by  the  exccfs  of  its  evacuatimi?,  fupplies  the  want  of  other 
excretions  and  fccretions  which  are  fufpended. 

The  urine  which  paflcs,  as  already  faid,  has  the  vinous 
and  acetous  fermentation,  gives  alcohol  of  a  difagrecable 
odour,  a  cryftallizcd  fugar,  the  nature  of  which  is  not  yet 
well  known,  inftead  of  iirccy  uric  and  benzoic  acid,  which 
it  ought  to  contain.  Ammoniacal  and  phofphoric  falts  Ihow 
thenifelves  in  it  only  in  very  fmall  quantity;  the  blood  of 
phtyfuric  patients  is  exceedingly  ferous,  and  contains  fcarcely 
any  ammoniacal  and  phofphoric  falts.  Thefe  phaenomenai 
furnidi  the  following  indications: — 

ifl.  To  remove  the  fpafmodic  Hate. 

2d.  To  reftore  to  the  nutritive  juices  the  principles  of  ani- 
malization. 

•  And,  to  accomplifh  thefe  ends,  to  ^q\&^  the  food  and  re- 
medies from  fubftanccs  which  contain  azot  and  phofphoric 
falts.. 

From  thefe  indications  C.  Nicolas  and  Dr.  Guedeville 
have  prcfcribed  to  the  fubjccls  of  their  ditTerent  obfcrvations, 
an  animal  regimen,  compofed  of  fat  meat  and  milky  beve- 
rages, in  which  phofphate  of  foda  is  diflblved.  As  medi- 
cines, they  employed  boles  formed  with  an  aqueous  extract 
of  opium  and  cinchona;  fometimes  alfo  mufk.  This  treat-i 
ment  was  attended  with  complete  fuccefs  *. 

GEOLOGY. 

Ohfervatlo7is  made  on  the  Summit  of  Mont-TerJu. 

The  beauty  of  fites  exhibited  by  motmtain?,  and  in  parti- 
cular the  hope  of  reading  on  thofe  awful  maffes  the  hiftory 
<-!f  the  revolutions  which  they  feem  to  have  wilnefled,  or  at 
Jeaft  of  their  refults,  continually  attraft  towards  their  fum- 
mits  ihofe  who  have  once  experienced  the  charm  of  thefe 
meditations,  which  might  be  called  antediluvian. 

C.  Ramond,  whofe  particular  (iudy  it  has  been  to  make  us 
acquainted  with  the  Pyrenees,  and  particularly  Mont-Perdu, 
has  confirmed  by  a  new  tour,  that  iliis  mountain  overlooks 
all  the  furrounding  peaks. 

■■*  Thofe  who  have  leen  Dr.  RoUp's  and  Mr.  Cruickfliank's  valuille 
works  on  the  Diabetes  Meih'tus,  will  be  not  a  litrle  furprifed  to  find  them 
not  even  quotcil  in  the  preceding  notice,  thoui^h  they  prcfent  every  one  of 
the  fa(fts  tiiat  have  been  noticed  ui  it  as  new  !-»— — Ed;T. 
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The  rldgre  of  it  confifts  of  beds  of  black  marble,  filled  with 
filiceous  nodes,  which  here  and  there  contain  heaps  oflliells, 
the  fummit  feems  to  have  none  of  them,  but  they  are  found 
a  little  further  down.  Thefe  beds  or  banks,  which  are  ge- 
nerally parallel,  follow  tlie  principle  direAion  of  the  chain, 
and  are  fubjecl  to  flexions  more  or  lefs  confiuerable  on  each 
fide  of  this  direction.  They  are  almoft  all  verlicalj  their 
mean  inclination  buinj  about  80^  to  the  fouth. 

The  cap  of  fnow  which  covers  the  peak  is  only  about  fix 
feet  in  ihickneis,  becaufe  the  fteepnefs  of  the  lateral  decli- 
vities does  not  admit  of  its  accumulation  ;  but,  in  parts  v.here 
the  ground  is  lefs  fteep,  the  thicknefs  of  the  fnow  is  40  or  50 
feet,  and  it  is  more  confiderable  in  the  valleys,  which  catch 
the  fnow  as  it  rolls  down  from  the  furrounding  declivities. 

The  fiuiimit  of  Mont-Perdu  prefented  to  C.  Ramond  two 
plants  of  the  phanerogam ia  kind,  the  Aretia  aipina^  Linn., 
and  the  Saxifraga  reiu/hs,  Gorian.  Lower  down  he  found 
the  CcrnJiiHUiH  alplnum^  the  Saxifraga  groenlandica.  and  the 
Ra?iunculus  pamajjlfol'ins.  He  is  of  opinion  that  it  is  not  the 
height  of  the  peak,  but  the  want  of  earth  proper  for  vegeta- 
tion, that  renders  plants  fo  rare  on  the  fummit.  He  faw 
fcarcely  any  thing  but  a  few  remains  blafted  by  lightning  and 
buffeted  by  the  winds;  and  if,  amiuft  this  deftruction,  occa- 
fioned  by  the  combined  action  of  the  mofi:  powerful  meteors, 
a  rock  ftill  in  its  place  offered  vegetables  a  firm  fupport,  it 
was  covered  by  turf  and  plants  in  Tuch  a  (late  of  vigour,  as 
proves  that  it  is  neither  the  want  of  air,  nor  the  lownefs  of 
temperature,  that  banifiies  them  from  thefe  regions. 
■  The  revolutions  which  this  part  of  the  globe  has  experi- 
enced appeared  evidently  to  C.  Ramond,  to  have  been  oc- 
cafioned  by  the  rending  of  the  primitive  mafs,  the  falient  and 
re-entering  angles  of  which  are  ftill  fo  entire  and  fo  fharp, 
that  he  thinks  if  the  caufe  which  disjoined  them  fhould  ope- 
rate exactly  in  a  contrary  direction,  they  would  unite  in  fuch 
a  n]anner,  that  the  joining  would  be  imperceptible. 

Thefe  characters,  peculiar  to  the  mafs  of  Mont- Perdu,  "make 
it,  fays  Ramond,  like  an  ifland  of  a  few  leagues  in  extent, 
raifed  by  fome  revolution  on  the  back  of  the  Pyrenees.*'' 

GALVANIC  SOCIETY,  PARIS. 

Dr.  Nauche,  prefident  of  the  foeictv,  with  the  fenators 
Aboville  and  Lefpinafl'e,  has  made  a  curious  obfer\ation, 
which  is  of  fome  importance  on  account  of  the  inferences 
that  may  be  deduced  from  it.  He  has  found  that  it  is  pof- 
fible  to  make  a  blind  perfon,  however  great  the  degree  of 
blindnefs,  to  perceive  very  lively  and  numerous  flalhes  of 
%  light. 
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light,  bv  bringing  one  extremity  of  the  voltaic  pile  into  cofn- 
nuinicaiion  with  the  hand  or  the  foot,  and  the  other  with  the 
face,  the  (kin,  of  the  head  covered  with  hair,  and  even  the 
neck.  There  cxifts  a  line  of  demarcation,  beyond  which  no 
flaflies  take  place. 

Dr.  Nauche  has  alfo  confirmed  with  his  fellow  labourers, 
Tourlct.  Lcgallois,  Bonnet,  DouHin-Dubreuil  and  Pajot- 
Lafor^t ; 

lit.  That  reiterated  applications  of  galvanifm,  when  they 
comprehend  the  half  of  the  trunk,  produce  in  the  perfou 
fubjected  to  them  great  agitation, many  re\eries,  involuntary 
tears,  increafed  fccrction  of  faliva,  an  acid  or  alkaline  tafte,  a 
great  fccrction  of  urine,  an  incrcafe  of  heat  and  tranfpiration, 
abundant  fweat  in  the  galvanized  parts,  great  dillurbancc  in 
the  ftale  of  the  pulfe,  which  is  accelerated,  and  often  imper- 
ceptible at  the  moment  of  the  commotions. 

ad.  That  the  a6lion  of  the  galvanic  fluid  may  be  increafed 
by  drawing  it  oftby  a  fliarp  point,  which  docs  not  appear  to 
acl;  at  the  moment  of  contaft. 

He  has  been  able  alfo  to  ftlmulate  the  organs  feparately, 
bv  directing  to  the  nervous  trunks,  which  diftribute  them- 
felves  to  thefe  organs,  or  which  conmiunicate  with  ihem,  the 
two  extremities  of  the  pile,  of  the  circle  of  cups  or  of  the  gal- 
vanic trough.  He  remarked  that,  by  making  the  application 
a  bath  charged  with  a  faline  fulutlon,  ix  ilroug  galvajtic  baib 
may  be  obtained,  the  eflecls  of  which  are  mild,  and  fome- 
times  more  advantageous  than  thofe  obtained  by  other  pro- 
cefles. 

Paris,  Dec.  i7tli. 

In  the  laft  fitting  of  the  Galvanic  foeiety,  M.  Robertfon 
repeated  experiments  on  the  combuftion  ot  phofphorus  and 
metals,  bv  means  of  a  very  large  pile  compofed  of  plates  of 
copper  and  zinc.  M.  Gantherot  announced  that  platina  is 
a  worfe  conductor  of  the  galvanic  fluid  than  iron.  Medical 
applications  were  not  neglected,  and  among  the  ufeful 
refults  the  following  were  mentioned:  The  cureofagutta 
ferena,  with  which  a  domeftic  of  M.  Gillet-Laumont,  mem- 
ber of  the  council  of  the  mines,  had  been  affected,  by  M. 
Nauche,  the  prefidcnt :  of  a  fciatica,  on  the  coachman  of  the 
fecond,  by  M.  Dudanjeon;  and  of  a  pally  in  the  right  arm, 
by  M.  Pajot-l.aforet.  The  foeiety  appointed  iSJ.  Laplace, 
Abovlllc,  Lefpinafle,  Sue,  Dubrcuil,  ParoilTe  and  Judclot, 
to  make  experiments  at  the  national  eftablifliment  of  th^ 
Quinzc-Fingts  on  perfons  born  blind. 
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THE    EATAVIAM    SOCIETY    OF    THE    SCIENCES    AT 
ROTTERDAM. 

Oa  the  2ifl:  of  Auguft^  the  fociety  propofed  the  following 
new  prize  queitions. 

I  ft.  What  are  the  phnenomena  obferved  in  regard  to 
the  origin  and  progrefs  of  waves,  inlaying  the  foundations 
of  piers,  at  greater  or  lefs  diftances  ?  What  means  have 
from  time  to  time  been  difcovered,  and  tried  with  more  or 
lefs  advantage  to  reftrain  or  to  Iclfcn  the  deftruclive  confe- 
quences  of  the  coiirfe  of  the  waves  r  What  can  be  deduced, 
from  thefe  phcenomena,  for  explainino;  the  caufe  of  waves; 
and  what  ufe  can  be  rnade  of  this  knowledge,  to  improve  the 
means  alreadv  adopted  for  fubduing  the  waves,  or  to  render 
them  more  powerful  ? — -To  be  anfwercd  before  the  ill  of 
March,  1804. 

2d.  What  is  the  reafon  that  the  experiments  in  regard 
to  the  conduoling  power  of  bodies  for  caloric,  are  fo  uncer- 
tain and  often  contradictory  ?  and  what  is  the  fureft  and 
propereft  method  to  afcertain  the  quantity  of  diis  conducting 
power  both  in  foiid  and  fluid  bodies? — To  be  anfwered  be- 
fore the  ift  of  March,  1803. 

The  prize  for  each  queition  is  a  gold  medal  of  the  value 
of  30  ducats.  The  papers  muft  be  tranfmilted,  pod  paid, 
under  the  ufual  conditions,  to  the  director  and  firft  fecretary 
of  the  fociety,  Oliver  Chnilian  Eickma. 

THE    JABLOWNSKY     SOCIETY    OF    THE    SCIEXCES    AT 
LEIPSIC. 

This  fociety  has  propofed  the  following  prize  queftions  for 
the  vear  1803. 

H'ljiory. — An  account  of  the  conneclion  which  fubfifted 
between  the  kingdom  of  Poland  and  the  grand  Duchy  of 
Lithuania,  before  and  after  the  union  eftabiifned  by  the 
alTembly  of  the  States  at  Lublin  in  1569. 

Natural  PbUofopbj-. — Hiftorical  account  of  the  theory  of 
attra6lIon,  and  the  application  made  of  it  from  the  time  of 
Newton  to  that  of  Laplace. 

Ec'juomy. — What  foreign  trees  and  flu-ubs,  ufeful  on  ac- 
count of  their  fpeedy  growth,  their  duration,  and  their  fitnefs 
for  fire-wood  ;  or  applicable  to  the  purpofes  of  dyeing,  tan- 
ning, or  making  furniture,  can  be  cultivated  and  natural- 
ized in  the  German  pleafure-grounds? 

The  prize  for  each  will  be  a  gold  medal  of  the  value  of 
24  ducats  ;  and  the  papers  muft  be  tranfmittcd,  under  the 
ufual  conditions,  to  profeiTor  Wieland  at  Leiplic,  before  the 
fnd  of  February,  1803. 

ELECTORAL 


^fj^  JLlfSIoral  Academy  of  Meulz,  ^c. 

ELECTORAL  ACADEMY  OF  MEKTZ, 

This  foclcty  have  publilhed  a  new  voliiinc  of  their  tranf- 
aHions,  1799-1802,  large  oiSlavo,  with  plates.  The  con- 
tents are,  ill.  Chemical  examination  of  fome  fodils,  by 
TromfJorff.  2cl,  Experimenls  on  a  proper  method  of  prepar- 
ing cinnabar  in  the  dry  way,  by  Buchenholzon.  3d.  A  view 
of  the  principles  of  the  Derivation  Calculus  of  the  two  French 
analyfts,  Lagrange  and  Arbogart;  with  a  comparifon  be- 
tween it  and  the^DilVercniial  Calculus.  4th  and  5lh.  Ilo- 
meyer's  efliiy,  which  obtained  the  academical  prize.  6lh. 
Obfeivation  on  fome  rare  kinds  of  fern,  with  three  plates  by 
Wildenow.  7ih.  On  the  Afplen'uwi,  and  fome  plants  of 
the  lame  family,  by  Bernhardi.  8th.  Oblervations  on  ftrip- 
pino-  otV-ihe  bark  of  fruit  trees  as  the  means  of  increafing 
their  produce.  9th.  On  the  aolion  of  common  faltpetre 
and  common  fait  on  animal  bodies,  by  Thilow.  loth.  Ex- 
amination of  the  origin  of  harmony,  and  its  progreffive  for- 
mation, with  three^plates.  nth.  Stuftb,  no  deity  of  the 
Thuringians,  by  Wo'.f.  i2lh.  Eloge  of  M.  A.  H.  Frank,  by 
Bellerman. 

ROYAL  ACADEMY  OF   SCIKXCES    AT  BERLIN. 

The  following  papers  have  been  read  before  the  Society 
fince  the  commencement  of  the  prefent  year: — 

Jan.  7.  A  continued  account  of  the  new  planets,  by  pro- 
feflbr  Bode.  14.  On  the  noble  pride  of  men  of  letters,  by 
the  direftor  de  Caftillon.  3i.  A  paper  on  the  quellion,  To 
what  extent  were  the  antients  acquainted  wiili  the  art  of 
painting?  by  counfcllor  Hirt.  aS.  A  public  fitting.  M. 
Merian  read  the  elogc  of  Mr.  Sellc  j  M.  Teller,  the  elogc 
of  M.  von  Wollner  j^^profeflbr  Bode,  a  hiftory  of  the  difco- 
very  of  the  new  planets;  profelTor  Klaproth,  an  examina- 
tion of  the  laft  experiments  on  galvanifm. 

Feb.  4.  A  chemical  examhiation  of  the  calculi  found  in 
the  llornachs  of  horfes.  1 1 .  On  the  certainty  of  the  mathe- 
matical fciences,  by  profeflbr  Burja.  18th.  A  continuation 
of  moral  and  philofophical  thoughts,  by  M.  Ancillon.  25. 
On  the  means  of  promoting  mental  culture  in  the  ci-devant 
Poland,  by  M.  Gedike. 

March  4.  A  fuccincl  account  of  the  manner  in  which  the 
vaccine  has  been  introduced,  brought  into  repute,  and  pro- 
pagated at  Vienna,  by  Dr.  De  Carena;  read  by  M.  Wal- 
ter" junior.  J  I.  Obfervations  on  the  developcment  of  the 
funtSlions  which  contain  multiple  fines  and  co-fines  of 
arcs.  1 8.  On  the  oldefi:  evidences  of  geology  and  phyfiology, 
and  particularly  men;  by  M.  Trembley.  25.  ()n  fome 
words  of  number,  and  their  etvmology ;  by  M.  Baftide. 

April 
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April  T.  Some  obrervations  on  the  cov\'-pocl: ;  bv  Dr. 
Hufeland.  8.  On  fome  elementary  theorems  of  philofophv  ; 
by  M.  Grufon.  29.  On  the  influence  of  the  will  j  by  M. 
Klein. 

May  6.  On  the  genealogv  of  the  honfe  of  Prufiia,  4th 
period;  by  M,  Verdy.  13.  An  examination  of  the  queftion. 
What  is  manuring  ?  by  M.  Hermbftadt.  20.  Experiments 
towards  afcertaining  the  nature  of  fome  vegetable  alkalies; 
by  M.  Bernoulli.  17.  On  improving  the  regulations  in  re- 
gard to  criminals;  by  JNI.  Zollner.  34.  On  the  art  of  drefl- 
ing;  by  count  de  Guyon. 

.hily  I.  A  fecond  memoir  on  artificial  meadows;  by  M. 
Baftide.  8.  Aftronomical  intelligence;  by  profeflTor  Bode. 
15.  Refle6lions  and  general  principles  in  regard  to  manufac- 
tures and  exclufive  privileges  J  by  M.  de  Cailillon.  22.  On 
ix'nonvms,  and  the  richnefs  and  elegance  of  languages;  by 
the  abbe  Denina.  54.  On  the  black  gum  of  the  elm-tree; 
by  profellbr  Klaproth. 

Aug.  5.  A  public  fitting.  The  eloge  of  M.  de  Carmer, 
and  the  eloge  of  M.  de  Moulines ;  by  Dr.  Mcrian.  On  the 
antiquity  and  riches  of  the  German  language;  by  the  abb» 
Denina.  On  the  organs  of  fmell  in  man  and  in  animals ; 
by  M.  Walter,  junior. 

Sept.  16.  Some  remarks  on  the  foul  of  man:  by  M. 
Prevoft,  of  Geneva.  Account  of  the  new  planet  of  Gibers: 
by  profellbr  Bode.  23.  A  fourth  memoir  on  hi'lorical  pro- 
blems; by  M.  de  Chambrier.  30.  Geographical  obferva- 
tions  on  the  county  of  Hohcnftein;   by  Al.  Gerhard. 


XLIII.  Intelligence  and  Mifcellaneous  Artichs* 
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E  copy  the  following  article  from  an  Edinburgh  paper; 
it  is  an  extract  of  a  letter  figned  Civis  : 

*'  While  I  was  at  Smyrna  there  was  a  girl  afflifted  with 
a  cancer  in  her  lips,  and  the  gum  was  atlccted.  The  Eu- 
ropean phvficians  conlulted  on  the  meafure  to  be  taken,  and 
agreed  that  they  faw  no  other  method  than  to  cut  it  out ; 
and  the  girl  had  already  fubmitted  herfelf  to  that  dccifion. 
By  an  accident  of  that  nature  which  men  cannot  account  for, 
an  old  Armenian  came  to  them  juft  in  time  to  prevent  the 
application  of  the  knife.  '^  Do  nothing,'"'  faid  the  Arme- 
nian, '^  I  will  cure  her;"  and  when  he  had  pledged  himfelf 
ilrondv,  the  phvficians  confcnttd.    'He  procured  a  copper 


2^(5       On  the  IVcav'il  hi  Sea  Bread, — Ant'iqultiesy  ^c. 

vcfll'l  newJy  tinned  in  the  infide  (an  eflential  circumftanee), 
and  having  poured  a  certain  quantity  of  olive  oil  into  it,  he 
made  it  boil  over  a  fniall  the,  (ufficient  to  keep  it  gently  aoi- 
tated  ;  and  fo  for  three  times  in  twenty-four  hours.  With 
this  the  oil  refolved  itfelf  to  the  condftency  of  an  ointment, 
and,  by  confiantly  rubl)ing  the  part  ufTedcd,  he  cured  her  in 
fourteen  days. — JVothing  clfc  was  done. 

The  phyfieians  fuppofed  that  the  oil  received  its  virtue  from 
the  tin,  and  that  it  was  communicated  by  its  long  boiling 
over  the  fire." 

ON  THE  WEAVIL   IN    SEA   BREAD. 

The  fatal  efll-fts  of  the  weavil  in  fea  bread  have  long  been 
fevercly  felt  by  feamen  employed  on  long  voyages :  reviards 
have  been  humanely  offered  by  the  legillaiure  for  a  cure  or  pre- 
ventative,but  hitherto  without  fuccefs.  The  following  faft  was 
difeovercd  by  accident,  and  is  now  olVered  to  the  public  as  a 
hint  worthv  the  attention  of  thofe  who  may  be  employed  in 
fupplying  fiiips  with  provlfions,  or  to  captains  and  the  owners 
of  veflels,  and  may,  in  all  probability^  lefl'cn,  if  not  wholly 
remove,  an  inconvenience  fo  injurious  to  our  invaluable  na- 
vioation  : — A  bag  belonging  to  a  powder-mill  fell  into  a 
ca'uldron  of  liquid  nitre  ;  it  was  immediately  taken  out, 
plunged  into  cold  water,  and  hung  up  to  dry  :  feveral  days 
after  this  circumllance  the  bag  was  tilled  with  fea-bilcuit 
and  fent  on  board  a  Weft  Indianian,  where  it  was  ftowed 
away  amongft  the  captain's  (lock.  The  veflel  was  nine 
months  out  of  England  before  ihe  proceeded  on  her  pafl'age 
home,  when  flie  got  becalmed,  and  remained  fo  long  in  that 
fituation,  that  her  crew  were  forced  to  be  put  on  half  allow- 
ance, more  particularly  fo,  as  their  bread  was  much  deftroyed 
by  the  wcavils,  and  was  hourly  con  fuming,  '("he  captain  at 
this  time  wifliing  to  make  ule  of  the  bag  above  mentioned, 
which  had  not  been  opened  lince  the  fiiip  left  England,  or- 
dered it  to  be  examined,  when,  greatly  to  his  furprife,  the 
whole  contents  were  found  to  be  perfeAly  found,  without 
any  appearance  of  having  bcf^n  injured  bv  any  infedl  what- 
ever; a  circumftance  folely  to  be  attributed  to  the  quality  of 
the  bag. 

ANTIQUITIES,    8cC. 

A  number  of  rare  manufcripts  and  other  valuable  articles 
have  been  brought  to  this  country  by  Mr.  Cripps,  of  Suflex, 
and  the  Kev.  Mr.  Clarke,  which  we  underftand  are  princi- 
pally intended  to  enrich  the  library  of  Jefus  college,  Cam- 
bridge.    The  whole  colledion  niadc  by  thefe  gentlemen,  il- 

luftrating 
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luftratlng  tlie  natural  and  moral  hlftor\-  of  the  various  people 
they  vifiteci,  in  a  journey  from  the  69th  degree  of  north  lati- 
tude to  the  territories  of  CircalTia  and  the  iliores  of  the  Nile, 
fills  183  cafes.  The  botanic  part  contains  the  herbarv  of  ths 
celebrated  Palb?,  enriched  by  the  contributions  of  Linnceus, 
and  his  numerous  literary  friends.  With  the  minerals  are 
feveral  new  fubfiances,  and  the  rareft  produftions  of  the  Si- 
berian mines.  Among  the  antiquities  are  various  infcriptions 
and  bas-reliefs,  relative  to  obfervations  made  in  the  plain  of 
Troy,  and  which  were  announced  bv  M.  Chevalier,  in  France, 
in  the  lad  edition  of  his  work.  The  medalic  feries  contains 
feveral  coins  of  Greece,  and  of  the  kings  of  Parthia,  hitherto 
unknown.  The  manufcrlpts  are  in  Hebrew,  Coptic,  Arabic, 
Abyffinian,  Pcrfian,  Turkifli,  and  the  language  of  Thibet 
Tartary :  and  in  the  Greek  and  Latin  languages  are  feveral 
manufcrlpts  of  the  clallics,  of  the  gofpels,  and  the  writings 
of  the  carliefi:  fathers  of  the  church.  In  addition  to  thefe, 
the  colle6lion  contains  Greek  vafes,  gems,  fculptures,  and 
many  remarkable  Egvptian  monuments,  from  the  ruins  of 
the  city  of  Sais,  discovered  by  thefe  travellers  in  the  Delta 
after  the  evacuation  of  i^gypt  by  the  French  :  alfo  numerous 
original  drawings,  maps,  charts,  plans,  models,  and  feeds  of 
many  rare  and  ufeful  plants;  the  habits,  utenfds,  idols,  of 
the  inhabitants  of  the  Aleutan  ifles,  brought  by  Billings  to 
Ruflia  after  his  expedition  to  the  countries  lying  betweeu 
Kamtfchatka  and  the  north-weft  coaft  of  America,  with 
many  geographical  obfervations,  the  publication  of  which, 
was  fo  long  withheld  by  order  of  the  Ruffian  government. 

ON    THE    APPARENT    ATTRACTION   OF  FLOATING 

BODIES.     By  a  Friend  to  Phyfical  Inquiries. 

It  is  a  well  known  facl,  that  when  bodies  which  are  afloat 
upon  water  come  within  a  fmall  diftance  of  each  other,  they 
will  fuddenly  rufh  together:  this  fudden  approach  hasnfually 
been  attributed  to  a  mutual  attraction  of  the  floating  bodies; 
and  it  is  common  to  float  two  cork  balls  in  a  vcfllel  of  water, 
for  the  purpofe  of  demonllrating  this  fuppofed  attraction. 
A  few  vears  ago  the  following  experiments  were  made,  with 
a  ftrong  perfualion  that  the  abovementioned  circumftance 
was  not^^owing  to  the  attraclion  of  the  cork  balls;  and  if  any 
one  who  is  now  of  opinion  tiiat  it  is  owing  to  a  mutual  at- 
traclion of  the  balls,  will  make  the  experiments  themfelves, 
it  is  probable  that  they  will  have  doubts  on  the  fabje^t,  or 
totally  alter  their  opinion. 

I.  June  1797.  Two  cork  balls  (one  larger  than  the  other 

confiderably)  were  floated  on  water :    when  brought  near 

6  "      each 
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each  oilier,  thev  npproa^'hcd  in  tlie  ufnal  manner,  as  if  by 
fome  iiuitiial  influence.     This  was  expected. 

2.  The  larger  ball  was  ftuck  on  a  piece  of  wire,  and  was 
holden  near  the  fnialler  one,  which  was  floating  whilll  this 
(the  larger  one)  was  entirely  out  of  the  water.  There  was, 
luider  thcfe  circumflanccs,  nut  any.  apparent  attradlion  what- 
ever. 

3.  The  larger  ball  on  the  wire  was  then  totally  immcrfcd 
In  the  water,  and,  though  near  the  other  ball,  there  was  not 
any  apparent  attraction. 

4.  The  ball  on  the  wire  was  then  raifcd  y>/7r//v  above  the 
furface  of  the  water  near  the  floating  ball ;  then  the  fmall 
ball  approached,  and  the  ufual  appearance  of  attraction  took 
place. 

The  followincr  is  offered  as  an  explanation  of  the  above 
fa6ls;  and  is  fuppofed  to  be  the  chief,  if  not  entire  caufe,  of 
thofc  effecls  : 

Round  each  cork  ball,  when  floating  on  water,  may  be 
feen  an  elevated  circular  mafs  of  water,  raifed  probably  from 
the  fame  caufe  (whatever  that  may  be)  by  which  water  rifes 
in  bread,  fugar,  &c. :  now  it  appears  that  when  thefe  two 
circular  ir^a'd'es  or  rings  of  water  touch  each  other  they  unite, 
and,  bv  endeavouring  to  form  one  mafs,  carry  the  two  cork 
balls  with  them  until  liiey  touch. 
London,  Nov.  2,  iSc2. 

G  ALVA^^Is^r. 

On  the  20th  of  November  profcffor  ^Mdini  repeated,  in 
two  courfes,  at  Mr.  A\'ilfon's  anatomical  theatre,  Great 
VV^indmill-fireet,  formerly  that  of  the  celebrated  Dr.  Hunter, 
the  galvanic  e.xperimenis  which  he  performed  before  the 
French  National  Inttitutc,  and  lately  at  Oxford.  The  firft: 
courfe,  deftined  for  the  medical  (ludents,  was  opened  by 
Mr.  Wilfon,  who  prefented  profeflbr  Aldini  to  his  pupils, 
with  fume  obfervations  on  his  interefting  difcoveries.  The 
fecond  courfe,  which  commenced  innncdiately  after,  was 
honoured  by  the  prefcnce  of  his  excellency  general  Andrcofl!i, 
ambalTador  of  the  French  republic,  accompanied  by  feveral 
gentlemen  of  his  fuite ;  M.  ArgjTopoli,  charge  d'affaires  of 
the  Ottoman  Porte,  Sir  William  Hamilton,  Dr.  George 
Pearfon,  Dr.  Lettfome,  and  a  p-.rcat  many  other  centlcmen. 
Mr.  Cuthbertfon  aflilled  th.c  j/rofeflbr  In  arranging  the  ap-' 
paratus,  and  Mr.  llutchins,  a  medical  pupil,  provided  the 
anatomical  preparations.  The  experiments  were  performed 
\vith  neatnefs  and  precifion,  and  gave  much  fuisfaciion  to 
the  fpeftators,  who  teftified  ih.tir  approbation  by  loud  wA 
repealed  applauft..?. 
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XLTV.  Analy/is  of  the  Schieferfpath  from  Cornwall;  to  ich'ich 
is  prefixed  an  Analyjls  of  Carbojiated  Lime,  a?id  Remarks  on 
the  ]SIea7is  luhich  have  been  employed  to  afceriain  the  Quan- 
tity of  Carbonic  Acid  cmituined  in  it.  By  Mr.  Richard 
Phillips,  Member  of  the  Driti/h  Mineralogiral  Society*. 

JL  ROM  foire  experiments  made  tipon  the  fchieferfpath,  I 
\\'as  induced  to  believe  that  it  ccnilifted  of  hme  combined  with 
a  much  orreatcr  quantity  of  carbonic  acid  than,  accordino-  to 
the  analvfis  of  Bergman  (Eng.  edit.  vol.  i.  p.  32.)  is  contauied 
in  carbonated  lime.  I  refer  to  his  analvfis  of  this  fubllance, 
fuppofing  it  to  be  the  laft,  and  perhaps  the  only  one  ever 
made  of  it,  fince  it  is  quoted  bv  Haiiy,  Traite  d;  Minera- 
logie,  tome  ii.  p.  128;  and  by  Brochant,  tome  i.  p.  548,  as 
well  as  by  other  late  writers  on  the  fubjecl.  By  the  analvfis 
of  Bergman,  pure  carbonated  lime  coniifts  of 

Carbonic  acid  -         34 

Lime  -  -         ^^ 

Water  -  -         11 
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In  order  to  afcertain  the  quantity  of  water,  which,  a?  above 
i^ated,  is  very  confiderable,  the  following  experiments  were 
made  : 

Exp.  T.  TOO  grains  of  pure  carbonated  lime  (double  re- 
frailing  fpar)  were  expofed,  in  a  filver  crucible,  to  a  red  heat 
for  about  twenty  minutes.  On  weighing  them  when  cold 
thev  were  found  to  have  diminished  i*8  grain.  It  will  here- 
after be  (hown  that  a  part  of  this  lofs  was  probably  water : 
yet  a  portion  of  it  is  to  be  attributed  to  the  difengagement  of 
carbonic  acid ;  for,  upon  putting  the  remaining  carbonated 
lime  into  water  coloured  blue  by  fyrup  of  violets,  the  folution 
infiiantly  affumed  a  deep  green  colour.  Hence  it  appears  that 
this  method  is  not  to  be  relied  upon  in  order  to  dilTipate  water 
only. 

Exp.^l.  400  grains  of  carbonated  lime  were  introduced 
into  a  coated  glafs  retort,  having  a  receiver  adapted  to  it. 
Soon  after  the  application  of  heat,  a  very  minute  quantity  of 
water  appeared  in  the  neck  of  the  retort;  but  it  was  entirely 
diffipated  before  it  had  reached  the  mouth  of  it.  Owing  to 
this,  and  the  extreme  fmallnefs  of  the  quantltv,it  was  entirely 
impoflible  to  afcertain  or  even  to  eftimate  its  weight.  No 
more  water  appeared  upon  the  application  of  a  much  ftrongcr 
•  Communic^icd  i^y  tiie  Author, 
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heat  to  the  retort.    This  experiment  was  repeated  with  fimi- 
lur  refuUs. 

Exp.  11  r.  To  lind  the  quantity  of  carbonic  acid  contained 
in  carbonaied  lime,  I  made  \.\{c  of  a  vcfiel  nearlv  fimilar  lo 
that  dcfcribcd  in  'page  363  of  the  I2th  vokmic  of  the  IMii- 
lolophical  iMagnzine. 

Into  this  vellel  was  put  a  fufficient  quantity  of  nitric  acid 
of  the  fpecifie  gravitv  1*40,  noting  at  the  fame  time  the 
aggregate  weight  of  the  vial,  tube,  and  acid  ;  and  ico  grains 
of  Iragmenlj  of  carbonated  hme  were  gradually  added  lo  the 
nitric  acid.  V\  hen  the  lad  portions  of  it  were  dccompofed, 
on  weighing  the  vial,  8cc.  it  had  received  an  addition  of  56 
grains.  Hence  44  grains,  which  were  carbonic  acid,  were 
expelled.  On  repealing  this  experiment  with  quantities  of 
carbonated  lime  greater  than  100  grains,  proportional  refults 
were  aflorded. 

Exf.  IV.  To  determine  the  quantity  of  lime,  loo  grains 
of  carbonated  lime  reduced  to  powder  were  put  into  a  platina 
crucible,  and  (Irongly  heated  in  a  wind-furnace  for  about  two 
hours:  the  refiduuui  was  pure  lime;  it  weighed  55*9  grains. 
Upon  repeating  this  experiment  I  obtained  a  refiduum  weigh- 
ing 55'05  grains.  Thefe  refults  differ  but  little  :  their  mean, 
55*475,  is  therefore  affumed  as  the  quantity  of  lime  con- 
tained in  ICO  parts  of  the  carbonate. 

According  to  the  above  experiments,  carbonated  lime  con- 
tains Carbonic  acid     -      44 

Lime         -         -       5S'415 
\Valer  and  lofs  '525 
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In  comparing  the  above  with  the  analvfis  by  Bergman 
there  appears  a  dilference  of  10  of  carbonic  acid  and  nearly 
JO'5  of  water.  Kirwan,  (Mineralogy,  vol.  i.  p.  87.)  on 
remarking  the  difference  of  the  quantities  of  carbonic  acid 
obtained  by  himfelf  and  Bergman,  fuppofes  the  latter  em- 
ployed fulphuric  acid  to  difengage  the  carbonic  :  and  thi? 
conjeAure  feeras  well  founded;  for,  if  carbonated  lime  be  put 
into  lulphuric  acid,  the  fulphate  of  lime  formed,  and  falling 
down  infolublc,  fo  envelops  a  part  of  the  carbonated  lime 
that  the  complete  aftion  of  the  fulphuric  acid  is  prevented  : 
and  as  it  does  not  appear  that  Bergman  obtained  the  water 
by  direct  experiment,  he  feems  to  have  aflumed  its  quantity 

*  The  experiments  there  related  upon  the  fatin  fpar  were  repeated  ; 
bu*  it  did  not  appear  to  contain  more  than  the  ufual  proportion  of  carbonic 
<tei<i> 
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from  the  deficiency  occafioned  by  the  incomplete  a6lion  of 
the  fulphuric  acid. 

Still  apprehending  that  refults  fo  dilTimilar  might  arife 
from  inaccuracy  in  the  method  I  had  employed,  more  mi- 
nute attention  was  paid  to  the  difengagement  of  the  carbonic 
by  the  ftronger  acids.  The  following  experiment  was  infti- 
tuted  to  determine  the  quantity  of  muriatic  acid  carried  over 
by  the  effervefcence  it  excited.  This  acid  was  preferred  to 
the  nitric  for  two  reafons  :  being  very  dilute,  and  its  aiftion 
confcquentlv  increafed,  the  error  is  fnown  in  its  greateit  de- 
gree; and  fmall  qumtities  of  it  are  much  more  readily  de- 
tected than  of  nitric  acid. 

Eixp.  V.  aco  grains  of  fragments  of  carbonated  lime  were 
put  into  muriatic  acid  of  fpecific  gravity  1-17  in  the  vial  al- 
ready mentioned;,  having  a  Woulfe's  apparatus  fo  adapted 
that  the  carbonic  acid  difengaged  might  pafs  through  water. 
After  the  etTervefcence  had  ceafed,  the  vial  containing  the 
muriate  of  lime  was  heated  in  water  for  nearly  an  hour^  in 
order  to  expel  the  carbonic  acid,  which,  although  difengaged 
from  the  lime,  was  held  in  fnlution  by  the  water  of  the  dilute 
muriatic  acid.  By  thefe  means  the  lofs  was  '6  more  than 
when  nitric  acid  of  1*40  was  ufed,  occafioned  by  the  more 
rapid  effervefcence. 

To  the  water  through  which  the  carbonic  acid  had  pafled 
nitrate  of  filver  was  added,  which  occafioned  the  formation 
of  fuch  a  quantity  of  muriate  of  filver  as,  from  comparing 
the  degree  of  turbidnefs,  was  nearly  equalled  by  '6  of  mu- 
riatic acid.  The  flight  diflSmilarity  evidently  refulted  from 
the  evaporation  of  the  water  of  the  muriate  of  lime  by  the 
heat  employed  to  extricate  the  laft  portions  of  carbonic  acid. 

The  fi.ronger  efiervefcence  which  a  dilute  acid  excites,  is 
not  the  only  inconvenience  attending  it;  the  water  is  capable 
of  combininc;  w^ith  a  quantity  of  carbonic  acid,  which  reur 
ders  it  neceflTarv  to  employ  heat,  as  in  the  above-mentioned 
experiment,  which  is  totally  unnecefl'ary  when  a  concentrate 
acid  is  made  ufe  of. 

Analyjts  of  the  Schieferfpath. 

Some  fragments  of  fchieferfpath  being  put  into  muriatic 
acid,  fi:rong  eifervefcence  took  place,  and  nearly  the  whole 
was  foon  diflolved  :  the  folution  was  colourlefs  ;  a  very  mi- 
nute quantity  of  a  finely  divided  white  fubftance  remained 
undiflblved.  The  folution,  divided  into  parts,  exhibited  with 
reagents  the  following  appearances: 

Pruffiate  of  potafh,  a  blue  precipitate. 

Tincture  of  galls,  a  dark  brown  precipitate. 

T '::  Amnjonia. 
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Ammonia,  a  fmall  quantity  of  reddifli  brown  precipitate. 

Oxahue  of  ammonia,  a  copious  white  precipitate. 

Sulphuric  acid  and  lulphatc  of  foda  both  produced  plentiful 
white  precipitates  ;  the  latter  not  innncdiatcly  :  the  iblution, 
therefore,  contained  neither  flrontia  nor  barvtcs. 

Carbonate  of  potnfh  alfo  occafionctl  a  plentilul  white  pre- 
cipitate :  upon  heating  the  folution  after  filtration  no  furiher 
dcpofition  took  place,  as  would  have  done  had  the  folalion 
contained  magncfia. 

The  infoluble  white  rcfiduum  was  boiled  in  fulphnric  and 
nitric  acids,  but  neiilier  of  them  difiblvcd  anv  part  of  it : 
potalh  difl'olved  it  enlirelv  ;  had  it  been  alumina,  its  ftate  of 
extreme  divifion  would  have  admitted  of  its  eafv  folution  in 
acids:  it  therefore  appears  to  be  filica.  The  fame  appearance 
took  place  with  folution  of  the  fchieferfpath  from  Germanv. 

From  thefe  preliminary  experiments  it  appears  that  the 
fchieferfpath  is  a  carbonated  lime  intermixed  with  oxide  of 
iron  and  a  very  Imall  quantity  of  filica;  fo  fmall,  indeed, 
that,  had  it  not  alwavs  appeared  in  every  folution  which  was 
made  of  the  foreign  as  well  as  the  Enslith,  I  (liould  have 
been  induced  to  fufpcA  that  its  prefence  was  rather  acci- 
dental, than  neceffarily  entering  into  the  conipofition  of  the 
mineral. 

Employing  the  method  which  has  already  been  mentioned, 
200  grains  lod  by  folution  in  nitric  acid  of  1*40  fpecific  gra- 
vity B6'8  grs.  of  carbonic  acid,  equal  to  43  "4  per  cent.  Now, 
according  to  the  analyfis  juft  eivcn  of  carbonated  lime,  44 
parts  of  carbonic  acid  are  united  to  55*475  of  lime  :  hence 
43'4  of  carbonic  acid  muft  be  combined  with  54"7i8  of 
lime,  forminc:  together  tyS'iiS  of  carbonated  lime. 

The  nitric  folution  was  conliderably  diluted  with  water,  in 
order  to  effeft  more  readily  the  ful)(ldcnce  of  the  filica  ;  which, 
being  carefully  collected,  after  repeated  wafhing,  and  dried  in 
a  glafs  veflel  by  the  heal  of  an  Argand's  lamp,  weighed  •!  of 
a  grain,  equal  to  '05  per  cent. 

Tlie  oxide  of  iron  precipitated  by  animonia  was  fubmilled 
to  a  red  neat,  and  treated  with  carbonaceous  matter  fo  as  to 
render  it  magnetic  :  on  wciy;hing,  it  was  found  equal  to  '8 
per  cent,     ico  parts  confift  of 

Carbonate  of  lime         -         98*118 
Silica  -  -  '05 

Oxide  of  iron       -         -  '8 


98-968 
Lofs  -  -  I  "03  2 
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XLV.     Defcriphon    of    the    Sch'ieferfpath.       By   Arthur 
AiKiXj  Efq.  JSfemhcr  of  the  Britrjh  ]\  Liner  alogical  Socutj. 

WCHIEFERSPATH  :   Calc.ireus  f])athum  fchillorum  :    IVer- 
ncr.     Aro-cntine:  Kirzran.     Spaih  fchifteux :   Brochatit. 

Colour:   verv  dilute  ycUowlfli  white;  by  being  kept  for  a 
few  minutes  in  a  red  heat,  it  becomes  flightly  redJifli  white. 

Lullre,  internal;  (Inning  pearly. 

Fra6lure :  waved-lamellar. 

Fragments :  for  the  moft  part  l)lant-edged,  wedge-fliaped  : ■ 
it  is  tranflucid  even  when  in  mafs,  and  at  the  edges  is  occa- 
fionally  tranfparent.     It  is  brittle  :  may  be  fcratched  by  the 
nail,  and  has  a  flightlv  unclLious  feel  :   ipecific  gravity  2"j^o. 

This  mineral  difl'ers  from  common  calcareous  fpar  in  its 
fuperior  brilliancy;  and  efpecially  in  the  total  abfence  of  the 
rhomboidal  figure  in  its  fragments.  The  fpecimen  analyfed'^, 
and  from  which  the  above  defcription  was  taken,  differs  from 
the  general  account  of  this  mineral  by  Widenman,  Emmer- 
ling,  Brochant,  8cc.  in  being  niore  tranfparent :  it  is  probiblv 
from  Poliiorth  tin-mine,  and  is  covered  in  various  parts  with 
cryftallized  oxide  of  tin  and  chlorite :  on  breaking  the  fpe- 
cimen, a  fmall  quantity  of  fluor  fpar  was  found.  It  may  be 
well  to  remark,  that  Cornwall,  and  probably  the  fame  mine, 
has  produced  a  calcareous  fpar  of  the  ufual  rhomboidal  frac- 
ture and  of  a  brilliant  pearly  luftre  :  it  contains  no  filica, 
and  appears  to  be  lime  combined  with  the  vifuul  quantity  of 
carbonic  acid  and  a  little  oxide  of  iron  :  fpecific  gravity  2"]Z'^, 


XLVI.  A  Jhort  Account  of  Mr.Ssiiru's  Air-pump  Fapour^ 
bath.     iJy  ii/r.  Henry  James. 

To  Mr.  Tilloch. 

X  ERMIT  me,  Sir,  to  lay  before  the  readers  of  your  Maga- 
zine fuch  an  account  of  a  PhU/fophical  Apparatus  (not  lefs 
ufeful  than  ingenious)  as  mav  in  fome  meafure  corrcfpond 
with  the  general  intention  of  fo  valuable  a  publication. 

The  Air-punip  Vapour-bath,  after  fifteen  vears  almoft  con- 
ftant  attention,  and  at  a  very  confiderablc  expenfe,  has  at 
length  been  brought  to  fuch  a  degree  of  perfe^Stion  as  to  be 
applicable,  with  good  cffefts,  in  fome  of  the  moft  diftreffing 
complaints  to  which  fuffering  humanity  is  liable.  The  ap- 
plication of  this  apparatus  is  now  at  length  conmiitted  to  the 
direclion  of  medical  men,  fo  that,  I  trult,  its  o;(5od  properties 
will  notj  as  heretofore,  be  overlooked ;  or,  what  amounts  to 
*  Sit  the  preccviin"  article, 
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the  fame  thing,  will  not,  from  want  of  profeflional  difcri- 
mination,  be  fuffered  to  fink  into  ohHvion.  With  this  part 
of  the  bufniers,  not  being  a  medical  man,  I  have  nothing  to 
do  :  leaving  it,  therefore,  in  better  hands,  I  fhall  attempt, 
ift,  Some  account  of  its  origin ;  2dly,  What,  a  priori,  might 
have  been  expected  from  it  in  a  philofophical  point  of  view; 
and,  laftly.  Such  an  explanation  of  its  principles  as,  I  hope, 
may  prove  that  it  has  a  fair  claim  to  its  daily  increafing  po- 
pularitv. 

irt,  Mr.  Smith,  of  Brighton,  my  father-in-law,  from  the 
ftorv  of  king  Ldward,  at  the  crufades,  having  had  the  poifon 
of  an  arrow  fucked  from  a  wound  by  the  mouth  of  his  fair 
queen,  long  ago  conceived  the  idea  of  this  Apparatus.  His 
firlt  attempts  at  putting  it  in  execution  were  rude,  and  almoft 
laughable :  but  the  great  engine  of  his  mind,  on  this  as  on 
other  occafion?,  rofe  fuperior  to  all  difficulties;  and  at  length 
the  accompiiilmient  of  his  object  rewarded  his  perfeverance  : 
for  what  will  not  perfeverance  achieve  ! 

With  every  poflible  refpeft  for  the  faculty,  may  we  not 
here  take  the  liberty  to  exprcfs  our  furprife  that  they  fhotild 
have  left  this  ext  niion  of  the  powers  of  the  cupping-glafs  to 
be  difcnvered  by  an  individual  altogether  unacquainted  with 
the  principles  of  their  fcience  ?  For  the  intelligent  reader 
will  prefently  be  informed,  that  the  Air-pump  Vapour-bath 
acts  upon  the  fame  principle  as  the  cupping-glafs ;  and,  to 
ufe  the  inventor's  own  words,  "  is  neither  more  nor  lefs 
than  a  cupping-glafs  on  a  large  fcale."  This  defcription  is 
accurate  as  far  as  it  goes  ;  but  Mr.  Smith  did  not  at  the  time 
take  into  account,  that  by  means  of  his  apparatus,  fomenta- 
tion can  be  applied,  and  its  temperature  regulated,  with  a 
degree  of  certainty  and  accuracy  which,  I  apprehend,  were 
never  attained,  or  fo  much  as  expefted,  before  this  happy 
difcoverv.  For  I  think  it  requires  little  fagacity  to  obferve, 
that  in  fomenting  with  flannels  the  temperature  can  never  be 
for  a  minute  equably  preferved;  but  the  limb  muft  be  ex- 
pofed  to  various  degrees  of  heat  and  cold  during  the  applica- 
tion. 

2dlv,  To  thofe  of  your  readers  who  have  vifited  the  tops  of 
high  mountain?,  it  is  unnece{rary  to  defcribe  the  efiects  of  the 
diminution  of  atmofpheric  prelfure.  M.  de  Saufl'ure,  who 
has  publifhed  an  intcreftino;  account  of  his  journey  up  Mount 
Blanc,  ftates  it  moft  forcibly.  He  found  that  the  mercury 
in  his  barometer  funk  to  ]6  inches  and  a  line  (17*  145  inches 
tCngllfli),  and  that  the  air  had  confequf  ntly  little  more  than 
halt  the  prelTure  of  that  on  the  plains.  In  fuch  fituations,  the 
arteries  on  the  furfcce  of  the  body,  deprived  of  their  accuf- 
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tomed  prefTure,  do  not,  as  ufual,  refift  the  impetus  given  to 
the  blood  by  the  contra6lion  of  the  heart,  which  has  been 
found  to  occafion  difficulty  of  refpiration,  violent  retching, 
and  even  vomiting  of  blood. 

I  need  not  tell  you,  that  the  prefliire  of  the  atmofphcre 
in  its  mean  ftate  is  equivalent  to  a  weight  of  15  pounds  to 
every  fquare  inch.  It  has  thence  been  computed,  that  the 
preflure  of  the  circumambient  fluid  upon  the  furface  of  the 
whole  earth  is  equivalent  to  the  wTight  of  a  globe  of  lead  60 
miles  in  diameter.  If  every  fquare  inch  of  the  human  body, 
therefore,  fuftains  a  prefliire  of  15  pounds,  every  fquare  foot 
mufi:  fuftain  that  of  2160  pounds;  and  according  to  this  cal- 
culation, every  ordinary  fized  man  has  to  fupport  a  weight  of 
between  15  and  16  tons  for  his  common  load.  Such  an 
enormous  preflure,  if  not  counterbalanced  by  the  elafticity  of 
the  air  within  our  bodies,  would  crufli  us  in  a  moment.  If 
a  portion  of  this  prefliire  be  removed  from  any  part  of  the 
body,  as  is  the  cafe,  for  inflance,  when  a  leg  or  arm  is  en- 
clofed  in  the  cylinder  of  this  Apparatus,  and  the  air  partially 
extraftcd,  the  effe6l  of  this  unequal  prefliire  foon  becomes 
perceptible  to  the  patient.  Should  the  exhauftion  be  carried 
to  its  utmoft  extent,  it  requires  no  ftretch  of  imagination  to 
conceive  the  efi"e6ls  that  v^-ould  be  produced  ! 

The  quantity  of  atmofpheric  preflure  on  the  human  body 
fometimes  varies  near  a  whole  ton,  from  natural  caufes. 
When  it  is  diminifhed  fo  much,  many  people,  particularly 
the  nervous,  find  themfelves  ina6tive  and  irritable.  It  is 
fomewhat  furprifing  that  the  fpring  of  the  internal  fluid, 
mentioned  above,  as  counterpoifing  atmofpheric  preilure, 
fliould  exaftly  balance  it  when  artificially  augmented,  and 
even  when  naturally  diminiflied,  but  not  when  art'iJici'iUy 
diminiflied.  Thus,  though  we  perceive  no  evident  diflen- 
flon  of  the  blood-veflTels  on  the  furface  of  the  bodv  from 
the  natural  diminution  of  atmofpheric  preffure;  yet  the  cafe 
is  widely  different  when  the  diminution  is  artificially  pro- 
duced, as  can  be  effeiled  to  any  extent  within  the  cylinder 
of  this  Apparatus.  Thus  animals  in  the  receiver  of  an  air- 
pump  become  immediatelv  uneafv,  and  can  live  but  a  very 
ihort  time  in  air  artificially  deprived  of  no  more  of  its  preflure, 
than  by  the  barometer,  appeared  to  take  place  on  the  top  of 
Mount  Blanc.  I  am  aware  that  this  phaenomenon  may  be 
accounted  for  on  other  principles;  namely,  that  a  (pertain 
quantity  of  oxygen  gas  diflfufed  through  a  given  fpace,  will  not 
fuftain  animal  life  half  fo  long  as  twice  the  quantity  diflufed 
through  the  fame  fpace.  There  may  be  fomething  in  this  ; 
but,  I  humbly  think,  it  is  not  futhcient  alone  to  account  for 
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the  immediate  uneafiuels  JuicV  early  death  of  the  cnclofed 
animal.  . .  i  \k"i.    .Oa*!^  O-^ 

What  proportion  of  thefe  conCcqncnccs  is  to  be  attriinitcd 
to  retarding  the  iivpeiu*  ot  the  bl(Jod  returning  to  the  heart, 
and  confcquentlv  prtx-kittng;  a-n<"^r!ier  co^lapfe  of  that  organ, 
I  leave  to  anutoniitts  and  pbyfiologirtsio  determine. 

It  was  once  the  falhion  anaoiig  phyfie'utns  to  explain  the 
fun6lionsof  the  human  body  by  mechanical  principles  alone ; 
to  tonfidcr  it  as  an  hydraulic  machine,  and   its  iluids  as  al- 
cending  and  dcfcending  bv  the  ordinary  powers  of  fuch  en- 
gines.    From  liaving  applied  the  laws  of  dca<l  matter  to  the 
functions  of  the  living  body  too  extenfivcly,  thev  bcuildercd 
themfclves,  and   contradiiStcd  each  other.     Nevcrthclefs,  in 
this  age  of  pcrfeiteld  anatomy  and  improved  phyfiology,  we 
find  Dr.  Darwin,  who  is  faid  to  have  done  as  much  for  the 
latter  fcience  as  fir  Ifaac  Newton  did  for  natural  philofophy, 
propoling  "  to  Hill  the  aclion  of  the  heart  and  arteries  by 
mechanical  means."     This,  he  fuppofcs,  may  be  eflected  by 
fufpendin^  a  bed  fo  as  to  whirl  the  patient  ronntl,  \vith  his 
head  nearell  the  centre  of  motion.     For  this  purpofe,  a  per- 
pendicular fliaft  might  have  one  end  pafs  into  the  floor,  and 
the  other  into  a  beam  in  the  ceiling,  with  a  horizontal  arm, 
to  which   a  fmall  bed  niight  be  attached.     The  efiects  of 
whirling  a  patient  in   this  fituation,  lb  as  bv  the  centrifugal 
force  to  propel  the  blood  from  thf^  fuperior  into  the  inferior 
parts  of  the  bodv,   would  cerlainlv  be  confiderable,  and,  he 
obferves,  might  probably  a<:ld  to  the  means  ot  curing  fevers. 
Be  this  as  it  may,-tiie-reUef  which  many  perfons  have  ex- 
perienced from  the  ufe  of  the  Air-pmnp  Vapcur-bath,  autho- 
rizes me  to  affirm,  that  it  is  capable  of  pn)ducing,  with  eafe 
and  fafety  to  the  patient,  all  the  good  etleds  which  Dr.  Dar- 
win conk!  poffiblv  expect  trom  his  centrifugal  machine. 

It  would  neither  be  compatible  with  mv  attainments,  nor 
your  yjlan,  to  delcribe  the  niedical  ufcs  of  the  Air-pjimp  Fa- 
peur-baih.  I  fiiall  therefore  barely  mention,  that  it  has  been 
found  extremely  beneficial  in  a  variety  of  difeafes  fpecified  in 
a  treatife  lately  publiflied,  intitled,  "  Fads  and  Obfervations 
refpefting  the  Ufe  of  Smith's  Air-pump  V^apour-balh  in 
Gout,  Rheumatifm,Palfy,  &c.  &c." 

Laltly,  It  only  remains  that  I  offer  vou  fomc  explanation 
of  the  n)cchanical  principles  of  the  Apparatus,  according  to 
the  refcTences  on  the  annexed  plate. 

Explafialion  of  the  Plate. 

Fig.  1.  (Plate  VIl.)  a  view  of  that  end  of  the  machine  to 
vihich  the  c.\haufli.rj  Sec.  are  affi,\ed.     A,  the  body  of  the. 

machine. 
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machine.  B  the  boiler  containing  the  fluid,  the  fumes  of 
which  are  thrown  into  the  cylinder,  through  the  ftop-cock  H, 
and  heated  by  means  of  a  fpirit  lamp  C,  which  ought  always 
to  be  withdrawn  immediately  on  turning  the  liop-cock  G, 
hereafter  mentioned.  D  a  thermometer,  ihowing  the  tem- 
perature of  the  fumigation.  E  the  exhaufler  for  producing 
a  partial  vacuum  within  the  cylinder,  after  the  fumigation  has 
continued  a  proper  time.  F  the  efcape- valve  of  the  exhauftcr, 
to  which  a  flexible  pipe  is  adapted  to  convey  the  air  from  the 
chamber,  if  vitiated  by  the  nature  of  the  aiVctStion  for  which 
the  application  is  made.  G  the  ftop-cock  of  the  boiler. 
H  another  ftop-cock  to  prevent  the  valves  of  the  exhaufter 
from  being  injured  ijy  the  hot  fumes,  as  they  enter  the  ma- 
chine during  the  fumigation. 

Fig.  2.  a  pcrfjjedtive  view  of  the  machine  from  the  other 
end,  where  the  limb  is  admitted.  I  the  body  of  the  machine, 
made  of  firong  copper  tmned  in  the  infide,  ordinary  tinned 
iron  itfelf  not  being  fufficient,  in  all  cafes,  to  refift  the  pretTure 
of  the  atmofphere.  K  the  mouth  of  the  machine,  to  which 
is  attached  a  (trong  bladder,  cut  fo  that  one  end  of  it  may  go 
over,  and  be  firmly  fccured  to  it  by  means  of  a  ligature;  the 
other  fo  that  it  may  be  drawn  over  the  limb,  when  paffed 
through  it  into  the  machine,  and  fecured  upon  it  by  means 
of  a  roller. 

The  conftru6lion  of  the  machine  jufl  dcfcribed,  is  adapted 
to  the  leg  or  arm  only.  Its  principle,  however,  may  be  ex- 
tended, and  one  might  be  made  to  iucludc  a  greater  portion 
ofthebodv.  Such  an  attempt  is  n>aking.  Oneofthemoft 
obvious  confequences  of  its  application  muft  be,  a  temporary 
expanfion  of  the  vellcis  of  the  part  from  whence  fo  great  a 
preffure  is  removed.  This  muR  powerfully  aflift  nature  in 
renioving  ob(tru6lions  formed  in  ihem,  which  often  fpeedily 
produce  inflammation,  aud  terminate  in  fuppuration  and 
abfcefs. 

Dr.  Hamilton,  of  the  London  Difpenfarv,  has  obfer\ed, 
that  the  mode  in  which  it  muU  a6t  is  agreeable  to  found  the- 
ory, and  that  the  more  it  is  applied  to  prat^licc,  the  oftener 
will  i<5cls  occur  to  rcconunend  it.  That  eminent  ph\*fician 
*'  not  only  views  it  as  valuable  to  remove  local  atfcAions  of 
the  extremities,  but  alio  to  afford  relief  in  other  parts  of  the 
body,  where  obflruifions  may  have  taken  place."  In  the 
fame  letter  he  obferves,  that  ''  the  machine,  by  havinc;  a 
condeniing  pump  fixed  to  it,  mav  be  ufed  as  a  bracer,  a"nd 
that  with  beneficial  and  powerful  eficAs."  This  mav  be 
dune  merely  by  revcrfiug  the  valves  in  the  pump. 

TheCc 
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Thefe  confideratlons,  however,  I  fliall  leave  to  your  me- 
dical readers,  to  whom  I  wifh  to  fubmit  this  important  query 
— Is  the  application  cf  the  principle  jiiji  alluded  tOj  ever  likely 
to  he  of  uje  in  relieving  the  ruptured  ? 

No.  ^,  Cumberland  Place,  I  am,  Sir,  yours,  Scc. 

New  Road,  Marylcbone,  HenKY  JaMES 

January  8,   1803. 


XLVII.  Memoir  on  the  Supply  and  Application  of  the  Blow- 
pipe. By  Mr.  RoBEiiT  Hare  jun.  Member  of  the 
Chemical  Society  of  Philadelphia. 

[Concluded  from  p.  24c. "j 

X  HE  hydroftatic  blow-pipe  may  be  filled  with  anv  of 
the  gafes,  by  exliaufling  tlicni  from  the  inverted  jars  of  the 
pneuniato-chemical  apparatus  :  and  if  it  be  dcfired  to  confine 
ditVcrent  fpecics  of  gas,  by  clofing  the  cock  of  communica- 
tion between  the  compartments,  one  of  them  may  be  filled 
with  one  kind  of  gas,  and  afterwards,  by  turning  the  hood, 
the  other  compartment  may  be  filled  with  another  kind.  To 
make  this  underllood,  let  a,  fig.  5,  be  a  pncumato-chemicaJ 
tub,  with  a  fhclf  c,  and  an  inverted  glafs  jar  b.  Suppofe 
that  the  tub  were  filled  will:  water,  and  the  jar  with  gas. 
Lute  the  pipe  J,  fig.  i,  to  the  mouth  of  the  fu6tion-pipe  at  I; 
pafs  the  fvphon  L  under  the  jar,  as  may  be  obferved  in  fig.  5, 
and  then  extend  the  bellows.  The  bellows  will  become  filled 
•with  the  air  of  the  jar;  and  this  being  difcharged  into  that 
compartment  of  the  caflc  which  is  over  the  open  fide  of  the 
hood,  tlie  bellows  will  be  ready  for  another  extenfion ;  the 
repetition  of  w  hich  would  foon  exhault  the  jar  of  its  air,  al- 
though it  fliould  be  of  the  largeft  fize. 

This  method  of  filling  the  machine  is  very  convenient  in 
a  laboratory  well  fupplied  with  pneumato-chemical  apparatus. 
But  it  is  a  principal  convenience  of  the  hydroftaiic  blow-pipe, 
that  it  may  be  filled  with  any  gas,  immediately  from  the  re- 
tort, bottle,  or  matrafs,  made  ufe  of  in  obtaining  it.  Let  D, 
fig.  6,  be  a  feparate  reprefentation  of  the  pipe  D,  fig.  i. 
Let  B  be  a  matrafs  containing  the  fubftance  from  which  the 
air  is  to  be  obtained,  and  let  C  be  a  fyphon  luted  to  the  neck 
of  the  matrafs.  The  air  iffuing  from  the  matrafs  muft  be 
emitted  from  the  mouth  of  the  fyphon  at  the  lower  end  of 
the  pipe  D.  Suppofe  that  this  pipe  were  in  its  proper  fitua- 
tion  at  D,  fig.  i,  the  air  iflTuing  from  the  matrafs  would  be 
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difcharged  into  that  compartment  of  the  cafk  under  which 
the  mouth  of  the  fyphon  fhould  be  placed,  and  if  the  cock 
at  Y  iTiould  be  clofed,  this  compartment  alone  would  become 
filled;  but  if  this  cock  fhould  be  open,  the  air  would  divide 
itfelf  equally  between  both  compartments.  It  muft  be  ob- 
vious, that  while  one  matrafs  and  fyphon  are  employed  iu 
filling  one  compartment  with  one  fpecies  of  air,  the  bellows, 
or  another  matrafs  and  fvplion  filled  with  different  fubftances, 
may  be  employed  in  filling  the  other  compartment  with  an- 
other fpecies  of  air;  and  thus  the  oxv2:en,  and  hvdrocrea 
gafes  or  oxygen  gas,  and  atmofphcric  air,  may  at  the  fame 
time  be  confined  in  the  fame  vefl'el  without  their  mixing  w  ith 
each  other. 

Thofe  who  defire  to  experiment  largely  with  oxvgen  gas 
will  find  it  advantageous  to  make  ufe  of  a  caft  Iron  matrafs, 
with  a  fhort  and  large  neck  narrowing  inwards,  and  about 
fifteen  inches  of  a  gun  barrel.  The  neck  of  the  matrafs  beincr 
made  large  and  (hort^  it  will  not  only  be  eafilv  filled,  but  will 
be  readily  freed  from  any  caput  mortuum  which  may  be  left 
in  it.  The  gun-barrel  mult  be  ground  to  fit  the  neck  of  the 
matrafs. 

The  fyphon  for  conveying  the  gas  into  the  cafk  may  be 
fitted  to  the  gun-barrel  with  a  cork. 

The  philofbphical  world  has  been  for  fome  time  acquainted 
with  the  intenfe  heat  produced  by  combuiiion  fupportcd  wiih 
oxygen  gas.  By  means  of  the  hydroftatic  blow-pine,  ever%' 
artilt  may,  with  little  trouble  and  expenfe,  avail  himfelf  of 
the  intenfe  heat  produced  by  this  cornbuftion  *. 

Probably  there  are  not  at  prefent  many  operations  in  the 
arts  which  require  greater  heat  than  may  be  produced  by  the 
ordinary  means ;  but  it  is  certain  that  the  knowledge  of  a 
procefs  cannot  precede  an  acquaintance  with  the  heat  necef- 
fary  to  effecl  it;  and  this  mod  "intenfe  fire  being  placed 
within  the  reach  of  the  artift,  it  is  highly  probable  that  cafes 
may  be  difcovered  in  which  it  may  be  applied  with  conve- 
nience and  utility. 

The  nioft  convenient  way  of  making  ufe  of  oxyo^en  o;as  for 
fmall  operations,  is  to  fupply  one  of  the  compartments  of  the 
hydroftatic  blow-pipe  with  that  gas ;  to  retain  the  gas  thus 
confined  for  thofe  moments  when  the  greateft  heat  is  re- 
quired; and,  by  means  of  the  other  compartment,  to  make 

*  In  a  former  p-=.ge  I  mentioned  the  gaibmerer  of  Lavoifier  as  being 
too  cotrplicated  for  ordinary  application  to  the  fupply  of  oxygen  g is.  I 
Ihould  ai'o  have  noriccd  the  apparatus  of  Sadler  and  the  gafometer  of 
Seguin  ;  but,  if  1  am  not  milldkcn,  thefe,  slthoiigh  Very  iiigtuious  inven- 
tions, are  iiable  to  the  fame  o'.);eft:on. 
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i>fe  of  atmofphcric  air  when  the  heat  produced  bv  it  is 
fufHciciitly  inlenre.  Ii  mull  be  obvious,  if  the  conical 
mouths,  0,0,  of  the  pipes  M,  N,  O,  ni,n,  o,  fig.  i,  be  tur- 
nifhed  with  ftraight  mouth-pieces,  that  any  lamp  or  candle 
placed  on  the  Hand  TV  may  be  readily  fliiftcd  from  one 
mouth  piece  to  the  other,  when  it  fliall  be  defined  to  cxpofe 
any  fubjeCt  fucccflivcly  to  the  heat  produced  by  atmofpheric 
air  and  oxygen  oas. 

If  it  he  wiflied  to  make  ufe  of  the  heat  produced  in  the 
rombuftion  of  charcoal  with  oxvgcn  gas ;  after  having  con- 
fined a  fufficient  quantity  of  this  gas,  it  will  be  ncceflary  to 
fix  in  the  conical  mouth  of  the  pipe,  communicating;  with 
the  compartment  containing  the  gas,  the  larger  end  of  a 
common  brafs  blow-pipe,  the  orifice  being  direcSlcd  down- 
wards. Under  this  orifice  the  body  to  be  aiSled  on  mud  be 
placed,  fnp]iort.ed  by  a  piece  of  charcoal,  n\  the  form  of  a 
parallelopiped,  the  charcoal  being  ignited  in  the  part  conti- 
guous to  the  body.  Things  being  thus  arranged,  by  turn- 
ing more  or  Icfs  the  cock  of  the  pipe  in  which  the  blow-j/ipe 
ihall  be  fixed,  a  ftrcam  of  oxvgen  may  be  precipitated  on  the 
burning  fpot,  with  the  proper  deoree  of  rapiditv  *. 

This  method  of  fupporting  the  combufi.ion  of  carbon  with 
oxygen  gas  is  nearly  the  fame  as  that  by  which  the  celebrated 
Lavoifier  j^crformed  his  experiments;  excepting  that  in  the 
place  of  the  hydroftatic  blow-pipe  he  made  ufe  of  his  gafo- 
meter. 

In  the  introduclion  to  this  paper  it  was  mentioned  that 
fomc  experiments  had  been  performed  which  fcemed  to  in- 
validate the  opinion  that  the  emplovment  of  larger  quantities 
oi  oxygen  gas  would  be  the  only  means  of  increafing  the 
power  of  caloric.  I  fliall  proceed  to  give  an  account  of  thefe 
experiments,  but  will  firft  retrace  the  ideas  which  led  to  them. 

In  operating  with  the  combuftion  of  carbon  and  oxygen 
gas,  great  evils  were  obferved  to  refult  from  the  difficulty  of 
placing  the  fubjecl  of  the  operation  in  the  focus  of  the  heat, 
without  interrupting  the  Itrcam  of  air  by  which  this  heat  was 
fupported.  Not  only  was  the  focus  widened  bv  this  interrup- 
tion, and  the  intcnfcucfs  of  the  heat  thereby  Icfiencd ;  but 
the  ftream  of  air  oxidated  thofe  fubltances  which  were  com- 
buftible,  and  cooled  thofe  which  were  othcrvvifc,  in  the  places 
where  it  impinged  previonfly  to  its  union  with  the  charcoal, 

*  In  detailing  the  ufcs  of  the  hytlroftatic  blow-pipe,  it  may  be  proper 
to  mentiim  rhc  facihtv  whidi  ir  gives  to  the  ctiipluyr^icnt  of  the  gales  for 
medical  piirpofcs.  When  this  machine  is  filied  with  any  gas,  the  bag  to 
be  made  ule  of  in  refpiring  it  may  be  inflated  by  fixing  it  to  the  mouth  nf 
the  pipe  of  deiivcry  coni'.nunicatmg  with  the  ^as. 
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Added  to  this,  the  charcoal  was  fo  rapidly  confumed,  that  the 
fubftance  atted  on  became  fo  much  buried,  that  it  was  diffi- 
cult to  follow  it  with  the  eye,  or  the  orifice  of  the  pipe:  and 
fome  fubltances  were  obferved  to  run  into  the  pores  of  the 
coal,  and  elude  examination. 

To  avoid  thefe  evils,  it  was  thought  defirable  that^  means 
mii:!;ht  be  difcovered  of  clothing  the  upper  furface  of  any  body 
which  might  be  fubjecl-^ed  to  this  fpecies  of  operation  with 
fome  burning  matter,  of  which  the  heat  might  be  equal  to 
that  of  the  incaudefcent  carbon,  with  which  the  lower  furface 
might  be  in  contacl;  or  by  which  bodies  might  be  expofed 
on  folid  fuppcrts  to  a  temperature  equal  or  iuperior  to  that 
of  the  porous  charcoal  uniting  with  oxygen. 

It  foon  occurred  that  thefe  defiderata  might  be  attained  by 
means  of  flame  fupported  by  the  hydrogen  and  oxygen  gafes ; 
for  it  was  conceived  that,  according  to  the  admirable  theory 
of  the  French  chemifts,  more  caloric  ought  to  be  extricated 
by  this  than  by  any  other  combuUion. 

By  the  union  of  the  bafes  of  the  hydroocn  and  oxygea 
gafes,  not  only  is  all  the  caloric  of  the  oxygen  gas  evolved, 
but  alfo  a  much  larger  quantity,  which  mult  be  necefTary  to 
give  the  particles  of  the  hydro2;en  their  fuperior  power  of  re- 
pulfion.  The  produft  of  this  combuUion  is  water  in  the  ftate 
(jf  fteam,  which  retains  heat  fo  flightlv,  that  it  acls  merely  as 
a  vehicle  to  deliver  it  to  other  bodies.  What  is  neccirary  to 
prcferve  to  water  its  form  of  fluidity,  is  the  only  portion  of 
ihe  caloric  extricated  in  this  combuftion,  which  is  .perma- 
nently abftrafted. 

The  combudion  of  carbon  with  oxygen  gas  has  been 
hitherto  confidered  as  the  hottelt  of  all  tires.  The  caloric 
evolved  in  this  cafe  proceeds  from  the  oxygen  gas  alone, 
while  the  produtt  of  this  combuftion  is  carbonic  acid  s'as, 
which  abftra6ts  the  large  quantity  of  caloric,  neceflkry  to  give 
it  the  form  of  permanent  air,  but  which  adds  nothing  to  the 
heat  of  the  combuftion.  Hence  it  is  evident,  that  more  ca- 
loric is  evolved,  and  lefs  abftrafted,  in  combuftion  fupported 
by  the  hydrogen  and  oxygen  gafes,  than  in  that  fupported  by 
oxygen  gas  and  carbon. 

However,  the  intenfenefs  of  the  heat  of  combudion  is  not 
only  dependent  on  the  quantity  of  caloric  extricated,  but  alfo 
on  the  comparative  imallnefs  of  the  time  and  fpace  in  which 
the  extrication  is  accompliOied.  But  in  this  refpeft  the 
aeriform  combuftible  has  obvioufly  the  advantage  over  thofe 
which  are  folid,  as  its  fluid  and  elaftic  properties  render  it 
fufceptible  of  beinsc  rapidly  precipitated  into  the  focus  of 
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coriil)u{lion,  and  of  the  moll  fpeedy  mixture  with  the   oxi- 
datinti  juiuciple  when  arrived  there. 

The  opin'mn  of  the  intenfcnefs  of  the  hcnt  produced  hy  the 
hvdrogea  and  oxygen  gales  thus  upheld  bv  theory,  derives 
additional  fupport  from  the  practical  oblcrvation  of  the  great 
heat  of  a  flame  fupported  by  hydrogen  gas  vihile  ilTuing  from 
a  pipe;  and  alfo  of  the  violent  cxplohon  which  takes  place 
when  it  is  n)ixed  with  oxygen  gas  and  ignited;  for  it  appears 
that  this  explodon  can  only  be  attributed  to  the  combination 
of  an  immenfe  quantity  of  caloric  with  the  water  which  is 
either  held  in  folution  by  thefe  gafcs,  or  formed  by  the  union 
of  t'r.tir  bafcs. 

Such  was  the  rcafoning  which  originated  the  dcfire  of  em- 
ploying the  flamt:  of  the  hydrogen  and  oxygen  gafes.  But 
before  this  could  be  accompliflied  it  was  necefl'arv  to  over- 
come the  dillicuity  of  igniting  a  mixture  of  thefe  aeriform 
fubftances  without  the  danger  of  an  explofion.  ft  vtas  for 
the  purpofe  of  furmounting  this  difficulty  that  the  hydroftatic 
blow-pipe  was  furniGied  with  two  compartments,  by  means 
of  which  the  machine  might  be  at  the  fame  time  charged 
with  diiVercnt  fpecies  of  air,  without  any  poflibility  of  mix- 
ture. One  of  thefe  compartments  being  fupplied  with  oxy- 
gen and  the  other  with  hydrogen  gas,  two  common  brafs 
blow-pipes  a,  b,  fig.  8,  were  joined  at  their  orifices  to  two 
tubular  holes  in  the  conical  fruftum  of  pure  filver  c,  of  which 
the  mean  diameter  is  one- third,  and  the  length  is  three- 
fourths  of  an  inch.  The  diameter  of  one  of  thefe  holes  is 
large  eriough  for  the  admiffion  of  a  common  brafs  pin.  The 
other  hole  is  a  third  lefs.  They  commence  feparately  on  the 
upper  furfacc  of  the  filver  frutlum  near  the  circumference, 
and  converge  fo  as  to  meet  in  a  point  at  the  diftance  of  a  line 
and  a  half  from  the  lower  furface.  In  the  fpace  betweea 
the  lower  furface  and  the  point  of  meeting,  there  is  a  per- 
foratiim  of  the  fame  diameter  as  the  larger  hole.  The  man- 
ner in  which  this  perforation  and  the  tubular  holes  commu- 
nicate one  with  the  other,  may  be  underllood  from  the  lines 
in  the  form  of  the  letter  Y,  in  the  tranfparent  reprefentation 
of  the  filver  conical  frulhun  at  d.  The  pipes  ab  were  tlien 
fitted  into  the  mouths  O,  a,  of  the  pipes  of  delivery,  fig.  i ; 
fo  that  the  blow-pipe  inferted  into  the  larger  hole  of  the  fruf- 
tum {hould  communicate  with  the  compartment  containing 
the  hydrogen  gas,  and  that  the  other  Ihould  conmiunicate 
with  that  which  contained  the  oxygen  jjas.  The  cock  of  the 
pipe  communicating  with  the  hydrogen  gas  was  then  turned 
until  as  much  was  emitted  liom  the  orifice  of  the  cylinder 
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as  when  lighted  formed  a  flame  foialler  in  fize  than  that  of 
a  candle.  Under  this  flame  was  placed  the  body  to  be  a6led 
on,  fupported  either  by  charcoal  or  by  fome  more  folid  and 
incombullible  fubftance.  The  cock  retaining  the  oxvgen  gas 
was  then  turned,  until  the  light  and  heat  appeared  to  have 
attained  the  greateil  intenfity.  When  this  took  place,  the 
eyes  could  fcarcelv  fuftain  the  one,  nor  could  the  mod;  refrac- 
tory fubftances  refift  the  other. 

However,  it  is  worthy  of  notice  that  the  light  and  heat  of 
this  combuition  do  not  become  evident  until  fome  body  is 
expofed  to  it,  from  which  the  light  may  be  reflecled,  or  on 
which  the  effeft  of  the  heat  may  be  vifible.  This  is  not  the 
cafe  with  combuftion  fupported  by  oxygen  and  carbon ;  for 
no  fooner  is  a  ftream  of  oxygen  gas  directed  on  ignited  car- 
bon, than  an  effulgence  is  produced,  which  impreffes  the 
mind  of  the  beholder  with  an  idea  of  the  greateil  heat  being 
produced  by  it. 

It  is  in  this  different  appearance  of  thefe  different  fpecles 
of  combuftion  that  we  mav  difcover  the  reafon  why  philofo- 
phers  have  neglected  the  one,  while  they  have  bellowed  much 
attention  on  the  other  *. 

In  lieu  of  the  conical  fruftum  reprefented  at  c  d,  that  at 
de  may  be  ufed.  The  tubular  holes  of  this  laft-mentioned 
fruftum  do  not  meet,  but  deliver  their  air,  at  feparate  orifices, 
into  an  excavation  in  the  lower  part  of  the  fruftum.  The 
dotted  lines  reprefent  the  tubular  holes,  and  the  arched  line 
the  excavation.  This  is  about  three  lines  in  diameter,  and 
enters  into  the  filver  about  the  fame  diftance. 

At  f  are  reprefented  pipes  which  are  ufed  for  the  fufion  of 
platina,  or  fubjedts  of  the  larger  kind.  They  confift  of  a  large 
and  a  fmall  pipe,  the  orifice  of  the  one  being  infcrted  into 
that  of  the  other,  as  may  be  underftood  from  the  dotted  lines 
near  f. 

The  purity  of  gafes  contained  in  the  hvdroftatlc  blow-pipe 
mav  be  at  anv  time  examined  by  charging  eudiometers  from 
the  fyphon  and  leathern  pipes  hanging  to  the  cocks  ZZ,  fig.  i. 
Thefe  cdcks  are  foidered  to  curved  pipes,  one  of  which  is 
reprefented  in  the  figure.     By  turning  the  cocks  round,  the 

*  The  inferiority  of  the  light  emitted  by  the  flame  of  the  hydrogen  and 
ovvgen  gales,  to  that  which  irradiates  from  bodies  expoi'ed  to  its  aftion, 
adds  one  to  the  mar>y  inftances  in  combulaon  in  which  the  qu.intity  and 
colour  of  the  light  extricated  do  not  item  to  be  fo  much  dependent  oh  the 
quantity  of  oxygen  gas  cor.fumed,HS  on  the  nature  of  the  fubftanccs  heated 
or  burned.  In  this,  therefore,  we  may  find  fupport  for  the  idea,  that  the 
light  extricated  by  fire,  or  emitted  bv  heated  bodids,  proceeds  not  only 
from  the  decern pofition  of  p'.ire  air,  but  from  that  of  the  combullible,  or 
rh?  iieatt'd  bodies  themfelvcs, 

mouths 
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mouth?  of  the  curved  pipes  mav  be  brought  down  to  the  far- 
face  of  the  water;  this  gives  a  faeihty  to  the  difcovery  of  a!>y 
licavier  gas  which  mav  be  mixed  with  one  which  is  more 
hght,  as  the  fluid,  whofc  fpcciflc  gravity  is  greater,  will  be 
found  on  the  furiace  of  the  water. 

I  (liall  now  dcfcribc  the  cjianges  efllcicd  on  the  moft  CwcA 
and  refractory  fubllances  by  the  flame  of  the  hydrogen  and 
oxygen  gafes, 

h\  order  to  avoid  a  tedious  recurrence  to  an  awk\\aru 
phrafe,  I  fliall  generallv,  in  the  fubfeiiutnt  part  of  this  paper, 
tliftinsiuifli  tlie  flame  of  the  hvdroo-cn  and  oxyfcn  {lafes  bv 
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the  appellation  of  gaf eons  flame. 

By  cxpofure  to  the  gaieous  flame,  either  on  fupports  of 
lilver  or  of  carbon,  barytes,  alumine,  and  fllex,  were  com- 
pletely fufed. 

The  produfts  of  the  fufion  of  alumine  and  (ilex  were  fub- 
ftances  very  finiilar  to  each  other,  and  much  refcmbling  while 
enamel. 

The  refult  of  the  fufion  of  barytes  was  a  fubftance  of  an 
afli-coloured  cail,  which  after  long-  cxpofure  fomctimes  ex- 
hibited brilliant  vellow  fpecks.  If  it  be  certain  tliat  barytes 
is  an  earth,  thefe  fpecks  nuifl:  have  been  difcoloured  particles 
of  the  filver  fupport,  or  of  the  pipes  from  which  the  flame 
iflbed. 

Lime  and  magneHa  are  extremely  difficult  to  fufe,  not  only 
becaufe  they  are  the  mofl:  refrai^lory  fubllances  in  nature,  but 
from  the  difficulty  of  preventing  them  from  being  blown  on 
one  fide  by  the  flame  :  neverthclefs,  in  fome  infiances  by  cx- 
pofure on  carbon  to  the  gafeous  flame,  fmall  portions  of  thefe 
earths  were  converted  into  black  vitreous  maflcs.  Poflibly 
the  black  colour  of  thefe  produ£ls  of  fufion  may  have  been 
caufcd  by  iron  contained  in  the  coal;  for  in  the  high  tem- 
perature of  the  gafeous  flame,  a  powerful  altracliou  is  reci- 
procally exerted  bv  iron  and  the  earths, 

Plaiina  was  fufed,  bv  cxpofure  on  carbon,  to  the  combuf- 
tion  of  hvdrogen  gas  and  atmofpheric  air.  But  the  fufion  of 
this  metal  was  rapidly  aceompliflied  by  the  gafcoiis  flame, 
either  when  expofed  to  it  on  carbon  or  upon  metallic  fiip- 
porls. 

A  fmall  quantity  of  thi^  metal  in  its  native  granular  form, 
bcincr  flrewed  in  a  filver  fpoon,  and  palll-d  under  the  gafeous 
flame,  the  track  of  the  flame  became  marked  by  the  con- 
glutination of  the  metal ;  and,  when  the  heat  was  for  fbme 
time  continued  on  a  fmall  Ipace,  a  lump  of  fuled  platina  be- 
came immediately  formed. 

About  two  penny-weights  of  the  native  grains  of  platina, 

when 
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^vhen  fubjct^ed  to  the  gafeous  flame  on  carbon,  became 
quickly  fuled  into  an  oblate  fpheroid  as  fluid  as  mercury. 
This  fpheroid,  after  being  cooled,  was  expofcd  as  before.  It 
became  fluid  in  lefs  than  the  fourth  of  a  minute. 

Had  I  fufiicienl  confidence  in  my  own  judgment,  I  fliould 
declare,  that  ffold,  filver,  and  platina,  were  thrown  into  a 
Hate  of  ebullition  bv  expofure  on  carbon  to  the  gafeous  flame; 
for  the  pieces  of  charcoal  on  which  thev  vAiiere  expofed  became 
wafhed  or  jrilt  with  detached  particles  of  metal  in  the  parts 
adjoining  the  fpots  where  the  expofure  took  place.  Some  of 
the  particles  of  the  metal  thus  detached  exhibited  fymptoms 
of  oxidation. 

As  the  fufion  of  lime  and  masiiefia  bv  expofure  on  carbon 
was  accomjiliflicd  with  great  dilflcultv  and  uncertainty,  it 
became  defirable  that  means  might  be  difcovered  of  etfecling 
this  fufion  witli  greater  eafe. 

By  the  union  of  the  bafe  of  oxygen  with  iron,  the  whole 
of  the  caloric  of  this  elaftic  fluid  is  fuppofed  to  be  extricated. 
This  confideration,  together  with  fome  practical  remarks  on 
the  heat  of  burning  iron,  induced  me  to  employ  the  com- 
bultion  of  this  metal  in  conjunction  with  that  of  the  hy- 
drogen and  oxvgen  <rafes. 

Some  pieces  of  iron  wire,  each  of  about  half  an  inch  in 
length,  were  quickly  thrown  into  fufion  and  rapid  combuf- 
tion  by  expofure  on  carbon  to  the  gafeous  flame.  When 
either  lime,  magnefia,  barytes,  alumine,  or  filex,  were  thrown 
on  the  iron  in  this  flate,  they  became  inftantly  melted  and 
incorporated  with  the  metal.  It  remains  a  quefiion  whether 
in  this  cafe  the  earths  were  fufed  or  diliblved,  and  whether 
the  fubftances  which  refulted  from  their  union  with  the  iron 
were  mixtures  or  combinations.  If  they  were  combinations, 
according  to  the  prefent  nomenclature,  they  ftiould  be  deno- 
minated ferrurets. 

The  diflicultv  of  ignitino-  fome  fubftances  which  are  only 
fufceptible  of  combuftion  at  very  high  degrees  of  heat,  has 
hitherto  excluded  them  from  the  laboratory.  By  means  cf 
the  gafeous  flame,  fuch  fubftances  may  be  employed  with 
the  greoteft  facility  in  fmall  analytical  operations. 

Of  the  nature  of  the  fubftances  above  defcribed  are  the 
carburets  of  iron  and  fome  peculiar  fpecies  of  native  coal. 

Among  the  carburets  of  iron,  the  Englifli  plumbago  is 
efteemed  the  beft.  Some  pieces  of  this  fubftance,  obtained 
from  the  beft  Engllfli  black-lead  pencils,  were  readily  thrown 
into  combuftion  by  expofure  to  the  gafeous  flame,  either  on 
carbon  or  on  iome  larger  pieces  of  American  plumbaoo.  It 
was  found  th;it  either  lime  or  magnefia  was  fufible  when 
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expofed  to  the  fire  thus  produced.  This,  however,  may  have 
hccu  caufcd  by  the  iron  contained  in  the  carburet ;  tor  the 
fuicd  earths  and  pkniibago  tjenerally  adhered  to  each  other. 

There  is  a  peculiar  fpecies  of  native  coal  found  on  the 
banks  of  the  Lehigh  in  this  ftate,  which  it  is  extremely  dif- 
ficult to  ignite  ;  but  when  expofed  to  a  hifih  detrree  of  heat, 
and  a  copious  blaft  of  air,  it  burns,  yielding  an  intcnfe  heat 
without  either  fmoke  or  flame,  and  leaving  little  refidue.  By 
cxpofure  to  the  gafeous  flame  on  this  coal,  both  magnefia  and 
lime  exhibited  (trong  fvmptoms  of  fufion.  The  former  af- 
fumcd  a  glazed  and  ioniewhat  globular  appearance.  The 
latter  became  converted  into  a  brownilli  lemivitreous  mafs. 

The  heat  of  the  gafcous  flame  is  very  much  dependent  on 
ihe  proportional  i|uantilies  of  the  gafes  emitted.  On  this 
account,  the  perforations  in  the  keys  of  the  cocks  N,  n, 
fi<r.  ift,  fliould  be  narrow  and  oblong,  to  admit  of  a  more 
gradual  increafe  or  diminution  in  the  quantity  of  gas  emitted. 

I  have  now  concluded  my  conmiunications  on  the  fubjeA 
of  this  paper,  and  (hall  be  hapj^y  if  they  hove  been  found 
worthy  of  the  lime  and  attenti<.n  beftowed  on  them  by  the 
focietv. 


XLVTir.  On  tbc  dmhU  Wefraa'mi  of  Roch  Crvflal,  and  an- 
other dioptric  Proprr.y  of  that  jMineral  Suhjlancc.  By  C.  V, 
ToRELLi  DE  Narci,  aituchtd  to  the  Council  of  Mines*, 
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OUBLE  refraction,  that  fingular  property  of  rock  cryf- 
tal  t,  and  of  feveral  other  minerals,  has  long  engaged  the  at- 
tention of  mineralogifts  and  philofophers,  though  they  em- 
ployed it  in  no  other  manner  than  as  a  diftinguifliing  cha- 
racter. C.  Haiiy  fays  ]: :  "  It  would  be  difficult  to  Tind  a 
more  ftriking  character  than  that  deduced  from  double  re- 
fra(ftion,  fince  it  depends  on  the  efl'ence  of  the  minerals  in 
which  it  e.xifls." 

C.  Rochon  is  the  firft  philofopher  who  employed  this  pro- 
perty of  rock  crvftal  to  mcafure  fmall  angles  ;  and  he  read  on 
the  26th  of  January  and  9th  of  April  1777,  to  the  Academy 
of  Sciences,  two  memoirs  on  the  application  he  made  of  it, 
and  the  exact  refults  he  obtained.  This  difcovery  muft  be 
of  the  greateft  utility,  if  means,  fliould  be  found  to  conftru^l 
tlie  inftrument  he  invented  at  fo  moderate  ia  price  as  to  bring 

"^-  From  the  Journal  des  Mines,  No.  66. 
•  f   I.iirpi(<  hyalin  quartz.  Haiiy  Traili  d(  Minetato^'ie,  vol.  ii.  p.  427. 
:*  Vol.  I.  of  his  Trtatife,  p.  z:\. 
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it  within  the  reach  of  thofe  who  might  have  occafion  to  mea- 
lure  angles  with  it. 

A  dcfire  to  accompllfti  tliis  object  induced  me  to  undertake 
fome  refearches  in  regard  to  the  cutting  of  rock  cryftal,  and 
experiments  on  its  double  refraction,  founded  on  thofe  made 
by  Beccaria  and  Rochon.  With  rock  cryftal  alone  I  formed 
mediums  Jou'lj  refrlniicnt.  This  is  the  name  which  Rochon 
gives  to  thcfe  inftrumcnts  cut  cylindrlcally  and  compofcd  of 
two  or  three  prifms  of  this  fubftance,  nhlch  are  perfeclly 
achromatic,  and  produce  vcrv  ftrong  double  refraction.  I 
conftrucled  one  with  three  prifms,  in  which  the  angle  of 
double  refraclion  Is  one  denree  eight  minutes  :  and  1  find 
that  larger  mav  ftill  be  obtained. 

I  flia7l  not  here  indicate  the  dircclion  in  which  I  cut  my 
different  prifms  of  rock  crvftal  in  order  to  obtain  the  viaximum 
of  double  refraftion,  becaufe  I  have  Itill  fome  experiments  to 
terminate  before  I  can  acquire  a  thorough  knowledge  of  them. 
Among  thofe  which  I  cut  for  mv  experiments,  there  is  one 
which  produces  etfecls  fo  fmgular  that  I  think  it  my  duty  to 
defcrlbe  it. 

This  prifm,  the  feclion  of  which  is  an  ifijfceles  triangle, 
has  one  of  its  angles  obtufe,  and  of  more  than  too  desrrees. 
When  one  looks  through  the  tvvo  faces  which  form  the  ob- 
tufe angle,  and  in  a  direelion  parallel  to  the  face  oppofite  to 
it,  the  obie6l  appears  neither  difplaced  nor  fenfibly  coloured, 
but  only  inverted  in  fuch  a  manner,  that  what  is  on  the  right 
appears  on  the  left;  and  vice  I'erJ'a.  If  a  capital  L.  for  ex- 
ample, cut  out  and  applied  to  the  pane  of  a  window,  be 
looked  at,  the  horizontal  line  of  that  letter,  inftead  of  beino- 
on  the  right  below  the  vertical  one,  appears  to  be  fituated  on 
the  left.  Bv  continulno-  to  look  at  this  letter,  if  the  prifm  be 
turned  on  itfelf,  and  in  fuch  a  manner  as  if  it  were  traverfed 
by  an  axis  parallel  to  the  dircclion  in  which  the  letter  is 
viewed,  the  imatrc  of  the  letter  turns  at  the  fame  time  as  the 
prifm  ;  but  it  moves  twice  as  quick — fo  that,  if  the  prlfni 
makes  one  turn,  the  imaoeofthe  letter  makes  two.  I  n^ade 
other  verv  fmsular  experiments  with  this  prifm  ;  but  as  it 
would  be  too  tedl<;us  to  detail  them  here,  I  fliall  referve  them 
for  a  memoir,  in  which  I  fliall  explain  the  means  1  em- 
ployed to  afcertain  the  rules  which  muft  be  followed  to  cut 
rock  cryital  in  the  direction  that  produces  the  maximum  of 
its  double  refraction,  and  to  be  able  to  conftru6t,  without 
repeated  trials,  the  inftrumcnt  invented  bv  Rochon,  to  mca- 
fure,  with  very  great  precifion,  diftances  of  cverv  kind.  £ 
(hall  treat  of  its  application  to  mlne> ;   and  Ihnll  defcrlbe  the 
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Hicthod  1  purfuccl  to  nir  il'nrc  the  ilccpcft  wells  and  the  lonccft 
gallcni's. 

I  (liall  coiicIikIc  this  note  with  a  fuctincl  account  of  fome 
expiTinunls  whuh  I  ui.nlc  uiih  the  iforcclcs  prihn  of  rock 
cryllal  already  nicniioncd.  Bv  applyinir  it  to  a  fnuple  ca- 
mera oHlurtiy  the  objects  painted  in  an  inverted  pofition,  when 
this  pnlni  is  not  uled,  are  made  to  appear  in  their  proper' 
<itu.ition.  By  adapting  it  to  alirononiical  telcfcopc?,  the  lame 
cHcct  will  be  produced  in  retiard  lo  objccis,  which,  when  iecn 
ihro'igii  the  two  convex  glallesthalconipolc  it,  appear  inverted. 

This  piilin  fupplics  tlic  means  of  fliorleninfi;  telelcopes  de- 
llined  to  view  terrclbial  objcc^ti-,  becanfe,  by  eniployinu  it 
witli  a  convex  cve-glafs  only,  and  an  object-glafs  iimple  or 
achromatic,  inilead  of  three,  lOnr,  or  five  eye-glall'es,  objccis 
which  without  its  inteipofition  would  have  appeared  inverted, 
A\ill  be  Teen  in  their  proper  poliiion.  Bv  thefe  means,  one, 
two,  three,  or  ev(.n  tour  evc-glalies  would  be  faved,  and  the 
telcicopc  might  be  lliortcncd  bv  nearly  the  whole  length  oc- 
cupied bv  thcfe  cye-glalles.  Light  alfo  will  be  gained;  for 
this  prifm  occalions  no  lofs  in  tliis  refpct-l,  the  matter  of 
which  it  is  formed  being  excecdinuly  tranlparent;  nor  will 
any  thing  be  lolt  in  regard  to  diltinofnefs ;  for,  as  the  prifm 
is  verv  near  the  eve,  the  faults  which  might  arilc  from  anv 
inexaolncfs  in  the  poiidiing  of  its  two  furfaces  will  not  be 
fenlible. 

In  employing  this  telefcope  it  muft  bo  remembered,  that 
at  the  fame  time  that  it  inverts  objccis  by  turning  them  up- 
lide  down,  it  turns  them  from  right  to  left,  and  what  appears 
on  the  right  in  the  field  of  the  telefcope  is  really  on  the  left : 
for  example,  if  a  man  going  from  rialit  lo  left  be  viewed  with 
it,  he  will  appear  in  the  telefcope  as  if  going  from  left  to 
risrht,  but  in  his  natural  fituation:  whereas,  if  viewed  with 
the  fame  telefcope,  taking  from  it  the  prifm  of  rock  cryftal 
and  leaving  only  the  eye-giafs  which  inverts  the  objects,  the 
man  would  appear  nut  onlv  to  be  proceeding  in  a  direction 
conirarv  to  that  in  which  he  really  is  advancing,  but  he  would 
appear  a'lfo  inverted — the  common  cflecl  of  lelcfcopes  which 
have  onlv  a  convex  cye-glals. 

ICxperieiice.  alone  can  fbow  whether  this  method  of  fhort- 
ening  land  ielefeope:>  can  be  as  ufetui  as  it  ap|>ears  curious, 
and  wiieihcr  it  will  be  poiiible  to  conliruct  one  at  fuch  a 
moderate  price  as  to  maintain  a  competition  with  common 
leletef.pes,  without  which  this  inltrunieut  would  remain 
iTmong  the  number  of  thofe  dilcovcries  which  are  rather 
^urious  than  nfeful. 

XLIX.  P;.- 
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XLIX.    Vreparal'ion   of  the   Vhofphuret  of  Lime.      By 
J,  B.  Van  Moxs*. 

X  HOSPHURET  of  lime  affords  to  the  amateurs  of  amufing 
chemiltrv  a  curious  compound,  on  account  ot  the  property  it 
has  of  dilengaging,  when  a  few  hits  of  it  are  thrown  into 
water,  a  quanTity  of  gafeous  buhhies,  which,  on  reaching 
the  furfiK-e  ol'  that  hquid,  inflame  fpontancoufly  with  a  beau- 
tiful white  flame,  and  o-ive  rife  to  fuccetfive  detonations, 
which  mav  he  compared  to  a  runnine  fire  of  mufketry.  But 
the  preparation  of  this  phofphuret  is  often  unattended  with 
iuccefs  on  account  of  the  air,  which,  by  following  the  ulual 
procefs,  cannot  be  excluded  from  the  vcilels,  and  which  ox- 
idates and  even  acidifies  the  phofphorus ;  in  which  cafe,  the 
combuitible  lofmg  its  atlion  on  the  water,  no  detonating  gas 
is  engendered ;  and  the  correction,  bv  which  the  inconve- 
nience of  oxidation  is  avoided,  bv  putting  the  phofphorus  at 
tlie  bottom  of  tlie  veliel,  and  the  lime  at  the  top,  docs  not 
give  a  homogeneous  product,  but  a  faturated  phofphuret,  by 
the  vaporization  of  the  phofphuret,  which  brings  it  to  a  (late 
improper  for  uniting  itfelf  with  the  lime.  Thefe  diifcrent 
obttacles  may  be  avoided  by  proceeding  in  the  following 
manner : 

Fill  a  fmall  glafs  matrafs,  with  a  flat  bottom  and  a  long 
narrow^  neck,  two-thirds,  with  one  part  of  carbonated  lime 
(white  marble,  waihed  chalk,  or  prepared  oylter-fliells). 
place  the  matrafs  in  a  fand  bath,  and  apply  a  heat  capable 
of  expelling  the  carbonic  acid  from  the  lime.  When  you 
think  that  the  decarbonization  is  near  an  end,  introduce  in 
portions  a  third  part  of  pholpliorus,  at  very  fmall  interval-, 
and  conftantly  maintaining  the  matter  at  a  dark  red  heat. 
The  phofphcjrus  fufcd,  and  prevented  fron)  burning  bv  a  re- 
mainder of  carbonic  acid  iras  which  is  dilengaged  from  the 
lime,  ditfufes  itfelf  throughout  the  whole  mafs  of  the  mat- 
ter, contracts  an  union  with  the  lime,  lofes  its  volatility,  and 
forms  phofjihuret.  After  the  whole  phofphorus  is  intro- 
duced, let  the  fire  be  fuddenly  flackened,  and  flop  the  ma- 
trafs with  a  ttop))er  having  a  pneumatic  valve  to  prevent  ac- 
ceis  of  the  air,  and  to  fuitcr  to  cicape  the  gas  u  hich  the  mat- 
ter that  remains  fome  lime  pufl'ed  up  continues  to  dilengage. 
When  the  matter  is  fuliiciently  cooled,  take  it  from  the 
matrafs,  and  put  it,  taking  care  not  to  touch  it  with   the 
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fingers  or  other  tnoilt  bodies,  into  heated  glafs  flafks  which 
can  be  hermetically  cloied. 

The  phofphiiret  ot  lime,  when  well  prepared,  is  a  com- 
pacl  nialsof  a  pale  reddiili  brown  colour  inclinint;;  to  choco- 
late. It  inflames  by  the  leali:  liumiditv,  and  emits  in  the 
air  an  cdour  of  garlic  mixed  with  that  of  phufphuraied  hy- 
drogen gas. 

The  fame  phofphuret  niav  alfo  be  prepared  direftly  from 
lime,  by  directing,  bv  nieans  of  a  gafomctcr  witli  a  column 
o{  water,  through  a  hole  formed  in  the  belly  of  the  matrafs, 
oji  the  red  matter,  at  the  moment  of  adding  the  phofphoru?, 
a  delicate  current  of  carbonic  acid  gas. 

L.  Chemical  Avalyjis  of  an  uncommon  Species  of  Zt-o- 
lite.  By  RoBEiiT  Kennkdv,  M.D.  F.  R.  S.  F.J.S., 
and  JSiembcT  of  the  Rojal  College  of  PhrJicianSy  Edin- 
burgh * . 

X  HE  zeolite  fubje^lcd  to  the  following  experiments  pof- 
felTes  fome  of  the  diftinguidiing  properties  common  to  other 
Hones  of  the  fame  clafs,  but  dilTers  in  certain  relpects  from 
any  variety  with  which  I  am  acquainted.  I  found  it,  more 
than  three  years  ago,  iu  the  bafaltic  rock  on  which  the  caftle 
of  Edinbursih  is  built;  and  it  was  inclofed  within  a  mafs  of 
prehnile. 

The  colour  of  this  zeolite  is  in  fome  parts  nearly  white, 
in  others  gravifli  white.  It  is  compofed  entirely  of  Itraight 
fibres  arranged  in  bundles  or  mafles  of  different  fizes,  all  the 
fibres  of  each  mafs  convertjijig  towards  a  common  point. 
The  whole  fpecimen  is  an  aggregate  of  thefe  nialTes,  the  bafes 
of  which  are  in  contac^l  with  the  ])rehnitc,  and  aru  impreiretl 
with  the  form  of  its  furface,  which  is  rounded  or  botryoidal. 
'The  crofs  fracture  prefents  the  irrciiular  and  ragi^ed  ends  of 
the  broken  fibres,  termed  the  hackly  fracl;ure  by  Sir.  Kirwan. 
Allhouoh  the  fliape  and  arranirement  of  the  fibres  appear 
plainly  to  l)e  the  effects  of  crvftallization,  vet  I  have  not  been 
able  to  trace  a  perfetHly  regular,  determinate  form  in  any  of 
them.  HovNcver,  when  the  ftone  is  broken,  fome  of  them 
<;an  be  readily  feparated  K)ngitudinally,  in  a  pretty  entire 
Itate,  and  feeni  in  molt  inlhmccs  to  be  four-lided  and  rec- 
tangular. Their  length  is  from  half  an  inch  to  two  inches ; 
but  th.eir  ihiekneis  docs  not  exceed  i-4:th  or  i-^oth  part  of 
aa  inch.     None  of  thefe  fibres  can  be  broken  acrofs,  fb  as  to 
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prefent  sh  even  furface :  for  ihey  break  irregularly,  and  be- 
come divided  at  the  point  ot"  fracture  into  very  minute  fpi- 
cul.'e,  which  alio  airunie  a  iomcwhat  retlangtdar  fliape. 

The  fniall  fpicuUc  or  fibres  are  traniparcnt  and  colon rlefs, 
with  a  confiderable  degree  of  lullre  :  but  the  unhrol<en  part 
ot  the  ftone  poirelfes  lefs  luftre  than  the  feparate  (picuUe,  and 
much  Icfs  tranfparency,  from  a  want  of  compactnels,  and 
from  the  effect  of  nianv  minute  cracks. 

Its  liardncfs  is  not  eafily  determined,  on  account  of  brittle- 
nefs  ;  but  when  a  piece  of  it  is  rubbed  againlt  glafs,  thouirh 
the  fibres  crumble  down  very  quicklv,  yet  the  ijlafs  is  Dicrhtlv 
fcratched  at  the  fame  time.  Small  fragujents  of  it  can  be 
broken  with  the  Jingers,  or  crullied  by  prefliire,  into  verv 
flender  fpiculce,  which  arc  fliarp,  and  apt  to  ])enetrate  the 
hands  when  touched.  Although  the  cohefion  of  its  compo- 
nent parts  be  fo  weak,  yet  it  bends,  and  yields  in  fome  niea- 
fure  before  it  breaks,  and  is  not  eafdy  ground  to  powder  in 
a  mortar. 

I  found  the  fpeciilc  gravitv  of  different  pieces  of  the  fpeci- 
men,  taken  in  dii'tilk-d  water  at  the  temjierature  of6o  ,  to 
vary  from  2  643  to  2*740. 

This  ftone  has  the  propertv  of  appearing  luminous  in  a 
dark  place,  both  by  friction  and  bv  heat.  A  verv  flight  de- 
gree of  fricl;ion  produces  this  efl'eot ;  for  a  perloii  can  eafiiv 
didinguifli  a  phofjihoric  light,  even  if  he  draws  his  finger 
acrofs  it.  Wlien  ftruek  with  a  hammer  in  fuch  a  manner 
that  fmall  frafrments  are  driven  off,  thev  appear  luminous  in 
pafiing:  through  the  air,  and  continue  to  fliine  for  a  moment 
after  hillino:  on  the  ground  ;  and  a  hard  bodv  drawn  over  it 
leaves  a  track  of  lie,ht,  which  remains  a  fecond  or  two  viiible. 
W  hen  a  piece  of  the  ftone  is  pounded  quickly  in  a  mortar,  a 
ftrong  light  is  emitted;  but  after  being  whoilv  reduced  to 
powder,  it  no  longer  (liincs. 

The  light  which  it  u■ive^  by  flight  frietion,  is  fullv  equal  to 
that  produced  by  two  quartz  pebbles  rubbed  or  firuck  ao-ainll 
each  other  ftronglv. 

Small  fragments  of  this  zeolite  placed  on  a  piece  of  hot 
iron  or  of  elav,  alio  become  luminous,  and  fliine  with  nearly 
as  much  brightnefs  as  common  blue  fluor  docs,  when  heated 
in  the  lame  manner,  liv  being  made  red-hot,  however,  it 
is  deprived  of  the  propertv  of  giving  linht  afterwards  bv  beat, 
though  it  ftill  appears  fainllv  luminous  bv  friction.  In  all 
thefe  experiments  it  is  a  reddiih  wl)iic  lijiht  wiiich  it  tmits, 
accompanied  at  times  with  reddifh  momentary  kind  of  flaflies. 

It  "can  be  melted  without  diflicultv  into  Q-Jafs,     When  a 
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fmall  piece  of  it  is  heated  gradually  ^vith  the  blow -pipe,  ik 
firft  becomes  white  and  opaque;  a  numl)er  of  fiiVures  arc  then 
formed,  by  which  its  bulk  appears  fomewhat  increafed ;  an4 
after  the  Hame  is  made  fufficiently  inlenfc,  it  melts  into  a  glo- 
bule of  colourlcfs  glafs,  the  tranfparencv  of  which  is  imperftit 
on  account  of  many  minute  air-bubbles.  Although  thus 
fufible  by  flrong  heat,  yet  a  very  low  degree  of  ignition 
fcarcely  atfccils  it.  A  piece  of  iheftonc.  after  having  been  put 
into  a  crucible,  and  expofed  for  a  (liort  time  to  a  lire  which 
made  ii  jull  vifibly  red-hot,  was  not  altered  in  appearancCj 
and  had  not  loll  more  than  v- c^^  part  of  its  weight.  In  sv 
temperature,  however,  about  20'  of  W  eugwood,  1  found  thai 
a  fragment  of  this  zeolite  became  opaque,  and  mort  eafy  to 
pulverize  than  in  its  natural  Hate;  at  yo^  it  did  not  \u<^t,  but 
was  glazed  on  the  furfacc,  adhered  to  the  crucible,  and  had 
begun  to  fink  down  ;  and  at  120'^  melted  into  an  imperte6^ 
glafs  of  a  light  grcenilh  yellow  colour,  deficient  in  iranf- 
parency,  which  adted  (Irongly  on  the  crucible. 

In  temperatures  fufficiently  high,  it  lofes  from  4^-  tp  5 
per  cent,  of  its  weight;  but  to  produce  this  efte<?t,  the  heat 
muft  be  equal  at  Icall  to  20"  or  25"  of  Wedgwood.  Part  of 
the  volatile  matter  thus  driven  off,  is  carbonic  acid ;  for  tlie 
zeolite,  when  reduced  to  powder,  and  mixed  with  acids,  pro- 
duces a  (light  eflcrvelcence.  I  found,  by  three  dificreut  ex- 
periments, that  the  lofs  of  weight  after  the  effervefctnce  was 
about  3  per  cent.;  confequently,  the  remaining  2  or  2^  parts 
mav  be  prefumed  to  confill  of  moiflure. 

This  fiibftance  produces  a  jelly,  as  moft  other  zeolites  do, 
with  llie  ftronger  acids.  When  ground  to  powder,  and  mixed 
with  the  (ulphuric,  nitric,  or  muriatic  acid,  the  mixture  be- 
comes a  firm  jelly  in  a  few  minutes,  provided  the  acids  arc 
not  much  diluted,  or  ufed  in  too  great  quantity.  That  which 
is  formed  by  the  aftion  of  the  nitric  or  the  nniriatic  acid,  is 
nearly  tranfparent;  but  the  ftone  contains  fo  much  lime,  as 
will  prefently  be  {hown,  that  with  the  fulphuric  the  jelly  is 
white  and  opaque,  on  account  of  the  fulphale  of  lime  which. 
js  generated. 

The  prehnite  in  which  it  was  inclofed,  as  already  men- 
tioned, is  of  a  light  green  colour,  with  fome  luflre,  and 
a  confidcrable  degree  of  traniparency.  It  gives  fire  with 
fteel,  ran  be  readily  melted  with  the  blow-pipe,  and  froths 
up  much  before  fulion. 

Having"  made  ihefe  preliminary  experiments  refpec^ting  the 
general  properties  of  the  zeolite,  I  fubjeiSted  a  portion  of  it,  in, 
the  next  platG^  to  analyfis,  to  afccrtain  of  what  earths  k  was 
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compofed,  and  found  that  it  confifted  almoft  wholly  of  filex 
and  lime,  with  a  certain  proportion  of  foda.  The  following 
were  the  methods  by  which  it  was  analyfed  : 

1.  One  hundred  grains,  reduced  to  fine  powder  in  a  mortar 
of  flint,  were  mixed  with  500  grains  of  muriatic  acid  and 
1000  grains  of  diftilled  water.  The  powder  was  immediately 
attacked  by  the  acid ;  fome  heat  and  momentary  eftervef- 
cence  were  produced,  and  in  a  few  minutes  the  liiex  appeared 
floating  in  a  loofe  and  very  divided  ftate.  The  mixture  being 
heated  on  a  fand-bath,  became  in  a  fliort  time  a  thin  tranf- 
parent  jelly.  I  expofed  this  jelly  to  a  gentle  heat  (lefs  than 
aoo^  of  Fahrenlicu)  till  it  became  nearly  dry.  Water  was 
then  poured  on  it,  and  the  mixture,  after  being  digefted  for 
fome  time,  was  filtered.  The  undiflblved  part  collected  on 
the  filter,  when  fufficiently  wafhed,  was  dried  and  heated 
red-hot  for  a  quarter  of  an  hour.  It  weighed  51I  grains, 
was  perSeclly  while,  and  proved  on  examination  to  be  pure 
fiiex,  unmixed  with  any  other  earth. 

2.  The  filtered  Iblution,  which  was  tranfparent  and  nearly 
colourlefs,  after  being  laturated  with  cauftic  ammonia,  de-po- 
lited  afmall  quantitvof  a  brownifii  white  precipitate.  Having 
coUedled  this  precipitate  on  a  filter,  and  waflied  it,  I  expoted 
it  for  a  i^w  minutes  to  a  red  heat.  It  then  w  eighed  one  grain, 
and  had  become  brown,  and  w^as  found  to  confift  of  half  a 
grain  of  oxide  of  iron,  and  half  a  grain  of  argil. 

3.  In  the  next  place  I  added  a  few  drops  of  fulphuric  acid 
to  the  folution,  to  difcover  if  it  contained  any  barytes  or  firon- 
tian.  The  acid  produced  no  precipitate.  The  folution  was 
then  evaporated  to  a  fmall  quantity,  and  boiled  wuh  carbo- 
nate of  anniionia.  Some  carbonate  of  lime  was  thrown  down, 
which,  after  being  waftied,  and  expofed  for  a  few  minutes  to 
a  very  low  red  heat,  weighed  57  grains.  To  drive  otf  the 
carbonic  acid,  and  afcertain  the  real  quantity  of  lime  which 
this  precipitate  contained,  I  put  it  into  a  fmall  crucible  of 
Cornifli  clav,  which  was  incloied  within  a  Hellian  crucible, 
and  heated  it  for  three  hours.  The  fire  was  raifed  flowly  at 
firll,  but  was  afterwards  increafed  to  80^  of  Wedgwood.  The 
lime  adhered  tlightly,  zwd  weighed  7>^-t  grains.  By  treating 
it  with  fulphuric  acid  I  detected  fome  flight  traces  of  mag- 
nefia,   the  relt  beins  wholly  converted  into  fulphate  of  lime. 

4.  The  ditferent  earths  having  been  thus  leparated  from 
the  folution,  it  was  evaporated  to  drvnefs  for  the  purpofe  of 
obtaining  the  foda,  which  I  had  learned  by  previous  experi- 
ments would  be  wholly  taken  up  wiiK  the  other  foluble  parts 
luf  the  zeolite,  when,  decompofed  by  acids.  After  tlie  eva- 
poration 
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poration  a  white  fait  remained,  \\l)ich  was  heated  crraduallv 
m  a  crucible  to  volatilize  the  nuiiiale  of  ammonia  foriued  in 
the  courfc  of  the  analvlis.  \\'hcn  white  vapours  ccafcd  to 
rife,  the  heat  was  incrcafed  to  rcJiicfs,  and  a  fait  was  left 
which  weighed  17  grains.  On  rcdii]()lving  it  in  a  fina!l(juan- 
titv  of  water,  and  boiling  the  folution  with  carbonate  ot  am- 
monia, a  minute  portion  of  carbonate  of  lime  was  precipi- 
tated, which  weighed  one  trniin  ;  equal  to  about  half  a  grain 
of  pure  lime.  I  obtained  the  lall  by  a  fecond  evaporation  ; 
and  after  it  had  been  expofed  again  to  a  very  low  red  heat,  it 
wcighetl  \f'>  grains,  and  conf.fted  wholly  of  muriate  of  foda. 

According  to  Mr.  Kirwan's  experiments,  i6  parts  of  nm- 
riate  of  foda  in  crvllals  contain  8-5  parts  of  foda  ;  but  the  16 
parts  above  mentioned,  by  having  been  dried  in  a  red  heat, 
and  confequcntly  freed  from  water  of  cryUallization,  would 
contain  fomewhat  more  than  8*5  parts  of  foda.  ilowever, 
the  proportioii  of  foda  in  loo  parts  of  the  zeolite  mav  be 
ftated  at  8*5  parts,  which,  though  probably  rather  leis  than 
the  real  quantity,  muft  be  very  nearlv  correol:. 

Having  llnHlicd  the  experiments  jui't  defcribcd,  I  analyfcd 
the  zeolite  a  fecond  time  ;  and  made  ufe  of  nitric  acid,  for 
the  piirpofe  of  afcertaining  whether  anv  muriatic  acid  en- 
tered into  its  compofition.  By  the  teft  of  nitrate  of  fiber,  I 
found  that  fome  traces  of  the  muriatic  acid  could  be  diftin- 
guidied,  although  the  quantity  was  very  Imall.  With  regard 
lo  the  proportion  of  the  earths,  the  rcfults  of  the  leeond 
analvfis  correfpondcd  alntolt  exae^tly  with  the  former. 

I  alio  expolcd  fome  of  the  zeolite  to  the  a6lion  of  the  ful- 
phuric  acid  in  the  following  manner,  with  the  view  of  ob- 
taining the  foda  only,  the  earths  being  difregardtd.  One 
hundred  grains  *,  reduced  to  fine  powder  in  the  flint  n^.ortar, 
were  mixed  with  250  grains  of  fulphuric  acid,  diluted  with 
twice  its  weight  of  water.  Some  heat  and  very  flight  efler- 
vefcence  were  produced,  and  the  mixture  foon  becanie  thick 
and  irelaliao'.is.  It  was  then  evaporated  flowly  to  drynels  in 
a  fand-balh  in  a  cup  of  Chinefe  porcelain  ;  and  the  dry  mufs 
was  pulverized  and  hoiled  for  half  an  hour  with  water,  and 
filtered.  Having  waflied  the  undillblved  reiiduum  futliciently, 
I  boiled  the  filtered  folution  with  carbonate  of  ammonia, 
which  precipitated  fome  earthy  matter.  After  this  had  been 
feparated  bv  iiltrationj  the  folution  was  evaporated  to  drynefs 

•  [  madijufc  of  final  1  cjoaiuitios  only  of  the  zeolite  in  all  then.-  ex|)cri- 
mcntsi  btcauft.  as  the  rpirinicn  ajiptdis  to  be  ilit  on'y  one  of  ilie  kiml 
whicli  liai  been  found,  1  wilhed  to  jTel'erve  as  much  ut  it  entae  as  pof- 
lible. 
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by  a  gentle  heat ;  and  the  faline  mafs  left  was  put  Into  a  cru- 
cible, and  heated  flowly  to  rednefs.  A  white  fait  remained 
in  the  crucible,  which  weiuhed  19  Jirains.  'lo  tree  this  lalt 
from  anv  remains  of  earthy  falts  which  mioht  be  mixed  with 
it,  I  diflblvcd  it  in  a  hnall  quantity  of  water,  added  feme  car- 
bonate of  ammonia,  and  boiled  the  mixture  for  a  few  mi- 
nutes, by  which  means  a  flight  earthy  precipitate  was  thrown 
down.  This  being  feparated  as  before,  the  fait  was  again 
collected  by  evaporation,  and  heated  to  rednel's.  It  now 
weighed  17}  grains,  and  was  found  on  examination  to  be 
pure  fulnhate  of  foda  '■■. 

By  Mr,  Kirwan's  eftimation,  17I  parts  of  dry  fulphate  of 
foda  contain  nearly  eight  parts  of  alkali ;  conlequentiv,  from 
100  parts  of  the  zeolite  there  have  been  obtained  by  the  |)ro- 
cef<  laft  defcribcd  eight  parts  of  foda.  This  refult  corre- 
fponds  with  the  former,  in  which  the  alkali  was  collected  in 
the  ftate  of  muriate  of  foda,  as  nearlv  as  can  be  expected  in 
luch  experiments  ;  and  it  mu(t  be  remembered,  that  the  pro- 
portions of  the  component  parts  of  neutral  lalts  are  not  af- 
certained  with  precilion. 

According  to  the  difilrent  experiments  now  detailed,  100 
parts  of  this  zeolite  contain, 
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"With  feme  traces  of  magnefia  and  muriatic  acid. 

The  ftone  which  has  now  been  defcribed  refenibles  Tome 
of  the  varieties  of  tremolite  mentioned  bv  SaulFure  f,  in  the 
property  of  giving  a  phofphoric  light  by  friction.  Its  fpecific 
gravity  alfo  is  fumewhat  greater  than  that  of  the  ordinary 
kinds  of  zeolite,  as  Uatcd  bv  mineralojiilts.  Exccptinji'  in 
theie  particulars,  however,  it  has  the  principal  characters  of 

•  The  txpenmcnts  wliich  fiiov.cd  that  foda  was  the  alkahnc  bsfis  of 
this  fait,  h  iVc  not  heen  Itated  here  ;  bccp.ule  I  formerly  gave  a  defcriptioii 
of  tho  metliods  ulcd  in  examiniiiii  tht  ilime  ("alt,  in  the  paper  on  whinltonc 
and  iava,  p'lblillied  in  part  1.  vol.  v.  Edinb.  Tranfac.  To  avoid  unnc- 
ccifary  rcpctirion,  I  beg  leave  to  refer  to  that  p.ipcr,  both  with  rcL^ard 
to  the  iTunncr  in  which  I  enden'ourcd  to  dcterir.ine  tne  purity  of  the  faline 
matter,  and  alfo  tliat  of  the  fiiex  and  ronie  odisr  earths. 

t  Voyages  dans  les  .•\lpes,   1923. 
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a  zeolite;  for  e.\;ini]ilc,  in  its  internal  compofiiion,  in  having 
been  found  in  a  whin  rock  adhering:  t<>  prehnite,  and  in  pro- 
ducing a  jelly  with  acidi?.  Trcniolites  have  a  higher  Ipecitlc 
gravity  than  this  Hone,  arc  more  infulihlc,  and  are  confider- 
ahly  ditTerent  in  their  coinpi-fition  *.  ik'fides,  fuch  kinds  of 
treinolite  as  T  have  examined  cannot  he  decompofed  bv  acids 
even  when  boiling,  and  mult  he  heated  with  potafti  or  foda 
before  their  component  parts  can  be  feparalcd  ;  but  the  fub- 
ftance  in  qucltion  is  completely  decompofed  by  acids,  like 
the  greater  number  of  zeolites,  in  a  very  few  minutes,  and 
V  ithout  the  alliliance  of  heat.  For  thefe  reafons  it  appear? 
to  me  to  be  a  zeolite. 


LI.  Expermenfs  refpetlhig  the  Aflkn  offome  lately  dijcoi'ered 
JSIttah  and  Earths  on  the  Colouring  Matter  of  Cochineal. 
By  M.  Hermstaedt  f. 

X  O  prepare  the  cochineal  for  thefe  experiments,  two  ounces 
of  Mexican  cochineal  of  the  tlrft  quality,  being  reduced  to 
fine  powder,  were  boiled  in  a  tin  bafon  with  74  ounces  of 
dillilled  water.  The  liquor  was  then  filtered  and  meafured  : 
it  had  loft  two  ounces  by  evaporation.  It  was  then  divided 
into  portions  of  2'  ounces  for  each  experiment. 

A  piece  of  kerfeymere  dipped  in  this  tinfture  when  taken 
out  was  of  a  lilac  colour. 

Exp.  I.  A  faturated  folution  of  very  pure  cobalt  in  nitric 
acid  was  dropped  into  a  portion  of  the  tin^lure  of  cochineal. 
The  tinftnre  became  verv  clear,  alTumed  a  vellowifh  red  co- 
lour, but  remained  diaphanous.  After  twelve  hours  there 
was  depolited  a  precipitate  of  a  fulphur-red  colour;  which, 
however,  was  in  fuch  I'mall  quantity  tliat  it  w  as  impollible  to 
collc6l  it. 

Exp.  II.  Part  of  the  folution  of  cobalt  in  nitric  acid  was 
diluted  with  water  healed  to  ebullition  in  a  glals  vellel,  and 
kept  boiling  for  three  minutes,  with  a  piece  of  kerfeymere 
24  inches  Iquare.  'i'he  kerfeymere  thus  prepared  being  then 
immerled  in  the  warm  tincture  of  cochineal,  immediately 
afl'umed  a  faturated  bright  red  colour,  leaving  the  tin61ure 

•  Kirwan's  Mineralogy,  vol.  i.  p.  27S.  Traitc  dc  Mincralogie  par 
Haviy,  toir.c  iii.  p-  151  and  2Z7. 

t  From  Sclieitr'i  Allgimeina  JouTnal  dir  Cbiv;i:,  Janviary  1802. 
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colonrlefs.     The  fluff,  after  it  was  waHiecI  and  dried^  retained 
a.  bright  mordori  colour. 

Exp.  III.  A  neutral  folution  of  cobalt  in  fulphuric  acid 
was  added  to  the  tincture  of  cochineal.  The  tincture  aifumed 
a  darker  colour,  and  a  violet  precipitate  was  depofited.  A 
piece  of  (hiff  impregnated  with  this  folution  of  cobalt,  and 
then  dipped  in  tincture  of  cochineal,  acquired  a  faturaled 
violet  colour. 

-E.r^.  IV.  A  neutral  fulphuric  folution  of  uranium  gave 
with  tincuire  of  cochineal  a  precipitate  almoit  black  ;  but 
when  a  piece  of  fluff  was  dipped  in  the  fame  folution,  and 
then  dyed  wiih  tincture  of  cochineal,  it  aflunied  a  very  agree- 
able oraviib  colour  inclinino-  to  green. 

Exp.  V.  A  folution  of  cobalt  in  nitric  acid,  treated  m  the 
fame  manner,  gave  the  fame  refults;  but  with  this  differ- 
ence, that  the  colour  on  the  fluff  was  a  little  brighter. 

Exp.  VI.  Fifteen  f!;rains  of  tungdic  acid  were  put  into  a 
glafs  vellel,  and  fix  ounces  of  diltiilcd  water,  being  poured 
over  it,  the  whole  was  reduced  by  evajioration  to  four  ounces. 
The  folution  afilmied  a  turbid  afpeft,  and  a  blueifh  white 
colour.  A  part  of  this  folution  being  poured  into  tiniSlure 
of  cochineal,  communicated  to  it  a  bright  violet  colour.  A 
piece  of  kerfeymere,  being  boiled  for  three  minutes  in  this 
folution,  was  imm.erfed  in  the  vvarm  tinfturc  of  cochineal : 
when  taken  out  it  was  of  a  hv'x^^X.  pojiceau  (poppy)  colour. 

Exp.  VII.  Fifteen  grains  of  concete  molybdic  acid  were 
diffolved  in  water  as  above.  It  diffolved  entirely,  and  the 
folution  became  clear  and  iranfparent.  Being  dropped  into 
the  tincture  of  cochineal,  a  dark  violet  precipitate  was  ob- 
tained. A  piece  of  kerfevmere  boiled  in  the  acid  folution 
afllimed  a  colour  approaching  to  bright  green,  vvhicb>  when 
the  ftuff  was  dried  in  the  fun,  paffed  to  a  gray  inclining  to 
bright  blue.  A  piece  of  kerfeymere  impregnated  with  the 
fame  folution,  beins;  immeri'ed  in  warm  tinAure  of  cochi- 
neal, aflumed  a  very  agreeable  violet  colour. 

Exp.Wil.  Arfenic  acid,  being  mixed  with  the  tinfture 
of  cochineal,  the  dark  red  colour  of  the  latter  was  transformed 
into  yellowifh  red,  but  without  any  depofit  being  formed, 
A  piece  of  kerfeymere  was  then  boiled  for  three  minutes  in 
a  very  dilute  folution  of  the  fame  acid,  and  the  fluff  thus 
prepared  was  immerfed  in  warm  tinfture  of  cochineal.  The 
fluff  immediately  aflumed  a  bright  fcarlet  colour  inclining 
ftrongly  to  yellow.  Drying,  and,  in  particular,  prefling  with 
a  hot  iron,  made  this  colour  lofe  a  little  of  its  brightnefs,  and 
caufed  it  to  become  darker, 

5  Exp.  IX. 
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Exp.  IX.  A  folullon  of  arfcniatc  of  foda  flightlv  acidu- 
latcil  was  applied  ai  a  mordant  lo  another  piece  ot  keiTev- 
mcre,  and  by  inimerfion  in  tincture  of  cochineal  a  dark 
iti'jrdorc  colour  was  obtained. 

Evp.  X.  The  fame  was  repeated  with  alkaline  arfenialc  of 
foda:  an  agreeable  lilac  was  obtained. 

Ijxp.  XL  Conniion  white  arfenic  dilToK cd  in  watcr^  gave 
a  lilac  colour  fomewhat  dark. 

Though  the  author  intended  onlv  lo  tr\'  the  aolion  of  the 
metaU  latelv  difcovered  on  the  colouring  matter  of  cochineal, 
refuits  before  obtained  from  lead  induced  him  to  fubje6l  this 
metal  alfo  to  fome  new  trials.  He  undertook  at  the  fame  time 
to  afcertain  how  f;ir  the  ufc  of  nitrate  of  tin  is  indifpenfably 
neceifarv  in  dveinii"  common  fcarlet,  by  endeavourinsr  to  fub- 
Ititute  for  that  lalt  muriate  of  the  fame  metal.  Thefe  rc- 
fearches  eave  rife  to  the  following  experiments: 

1J.\/).  XII.  A  folution  of  acetite  of  lead  being  poured  into 
tincfure  of  cocluneal,  a  violet  blue  precipitate  was  formed. 
A  piece  of  kcrfeymere  prepared  with  acetite  ot  lead  was  then 
immcrfed  in  the  fame  tincture,  and  a  very  agreeable  violet 
colour  was  obtained. 

7ji/>.  XIII.  A  folution  of  fine  Englifli  tin  in  pure  muriatic 
acid  was  expofed  tor  four  weeks  in  an  open  velfyl  to  the  ac- 
tion ot  the  air.  Apiece  of  kerfcymere  being  boiled  in  this 
folution,  and  then  inimerled  in  warm  tincture  of  cochineal, 
it  alfumed  a  bright  fcarlet  colour. 

This  relult  is  the  more  remarkable,  as  it  has  hitherto  been 
believed  that  it  was  impoflibie  to  dye  fcarlet  without  a  folu- 
tion of  tin  in  aqua-regia ;  and  indeed  the  red  obtained  by 
employing  common  muriate  of  tin  inclines  to  violet.  It  ap- 
pears, therefore,  that  the  oxygen  of  the  nitric  acid  brightens 
the  colour.  As  the  lame  ftate  ot  oxidation  may  be  communi- 
cated to  muriate  of  tin  by  expofure  to  the  air  as  by  nitric 
acid,  the  expenfe  occaiioned  by  the  ufe  of  this  acid  and 
that  of  fal-ammoniac  may  be  fpared  by  fubftituting  muriatic 
acid,  which  is  much  cheaper. 

Exp.  XIW  A  piece  of  kerfcymere  was  boiled  for  three 
minutes  in  a  neutral  folution  of  muriate  of  barytes,  and  then 
inuuerfed  in  tincture  of  cochineal.  The  Itutl"  alVumed  a  dark 
colour,  whic  h,  alter  being  waflicd  and  dried,  changed  to  an 
agreeable  violet. 

Exp.  XV.  Nitrate  of  barytes  employed  as  a  mordant  rrave 
a  ponceau  red  exceedingly  agreeable. 

E'-f,  XVI.  Acetite  of  barytes  tried  for  the  fame  purpofe, 

trave 


OTi  the  Colouring  Matter  of  Cochineal,  319 

gave  a  dark  red  ponceau ;  which,  however,  poflefled  great 
brightnefs. 

Exf>.  XVII.  A  piece  of  kerfcymere  was  dipped  for  three 
minutes  in  a  Iblution  of  muriate  of  llrontian,  and  then  im- 
merfed  in  a  hath  of  cochineal.  It  alVumed  a  dark  colour^ 
which  at  llrft  imitated  that  of  fcarlet,  but  which  by  drying 
palled  to  erimfon. 

Exp.  XVIII.  A  neutral  folution  of  nitrate  of  ftrontian 
produced  a  bright  reddiOi  brown. 

Exp.  XIX.  Acetite  of  ftrontian  produced  a  bright  pon^ 
ceaii. 

The  refults  of  thefe  experiments  prove,  not  only  that  the 
metals  and  earths  fubjectcd  to  trial  poll'efs  a  certain  chemical 
affinity  for  the  colouring  matter  of  cochineal,  and  arecapablii 
of  Hxing  it  on  ftuft's,  but  that  they  polfels  alio  the  property 
of  producing  with  the  fame  pigment  verv  different  fliades, 
Thev  prove  bcfides,  that  the  nature  of  the  acid,  which  ferves 
as  a  folvcnt  to  thefe  fubftances,  exercifes  a  great  influence 
on  the  fliades  produced. 

The  refults  obtained  with  the  oxide  of  arfenic  and  the  acid 
of  that  metal,  are  no  lefs  worthy  of  attention.  The  dift'crcnce 
of  the  colours  produced  is  particularly  remarkable.  The  oxy- 
gen, no  doubt,  had  the  greateft  fliare  in  this  pha3nomenon, 
as  this  principle  mani felts,  in  a  very  evident  manner,  its 
great  influence  in  the  production  of  fcarlet  by  the  muriate  of 
tin  oxidated  by  the  air. 


LI  I.  On  the  Manner  of  Hunting  and  Sporting  hv  the  Ens^Ii/b 
in  Bengal.     Communicated  by  Colonel  G.  Iroxsioe  *. 

JH  EW  parties  of  pleafure  can  be  rnore  agreeable  than  thofe 
for  hunting,  formed  bv  ladies  and  gentlemen  in  Bent^al,  par- 
ticularlv  at  fome  diftance  from  the  prefidencv  of  Fort  Wil- 
liam, where  the  country  is  picalanter,  and  fjame  of  everv 
kind  in  greater  plenty.  Any  time  between  the  beginning  of 
November  and  end  of  February  is  taken  for  thefe  excur- 
fions ;  during  which  feafon  the  climate  is  delig;hlfuliv  tem- 
perate, the  air  perfeclly  fcrene,  and  the  iky  often  without  a 
cloud. 

To  tranfport  the  tents  and  other  requifites,  for  the  accom- 

*  From  the  Ahatic  Annual  Regijler  for  iSoi. 
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modation  of  the  company,  to  fome  verdant  fpot,  near  to  a 
grove  and  rivulet,  previoufly  felec\od,  elephants  and  camels 
ire  borrowed ;  finall  country  carts,  oxen,  and  bearers  hired, 
at  no  confidcrable  expenfc,  the  price  of  all  kinds  of  grain, 
and  wacres  of  courfe,  beinir  cxceedinglv  renfonable.  Nor  does 
the  commandinfi"  officer  of  the  troops  within  the  di(lri6l  often 
rcfule  a  guarti  of"  fepoys  to  protect  the  company  from  the 
danger  of  wild  beads,  (for  fuch  generally  relort  to  the  haunts 
of  game.)  or  the  depredations  of  Itill  w  iider  banditti,  now  and 
then  pervading  the  conntiy. 

Tlu'  larger  tents  are  pitched  in  a  fquare  or  circle,  while 
thofc  fur  the  guards  and  fervants  ufiiallv  occupy  the  outer 
fpace.  Every  marquee  for  a  lady  is  divided  into  two  or  three 
apartments,  for  her  camp-bed,  her  clofet,  and  her  drefllng- 
room  ;  is  carpeted  or  matted,  and  is  covered  with  a  ipreadincr 
flv,  for  defence  againrt  rain,  or  exclufion  of  calual  heat,  the 
air  ventilating  powerfully  between  the  vacuity  (about  two 
lx?et.)  of  the  tent  and  its  canopy  in  unremitted  undulation. 
The  doord  or  curtains  of  the  marquee,  wattled  with  a  f\\  eet- 
fcenietl  grnfs,  are,  if  the  weather  chance  to  become  fultry, 
continually  fprinkled  with  water  from  the  outfide;  and  a 
chintz  wall,  Itained  in  handtomely-tigured  compartments, 
encompaOes  the  whole. 

tor  the  fiipply  of  common  food,  if  no  village  be  very  near, 
petty  chandler  (hops  enow  are  engaged  by  the  family  banvans 
(houfe  Rewards)  to  accompany  them,  glad  to  protit  of  fuch 
an  opportunity  of  gain.  Liquors  and  every  fpecies  of  Euro- 
pean articles  are  provided  by  the  party  themfelves. 

Hot fes  are  empioxed  for  the  conveyance  of  the  frentlemen, 
and  palamjuins  for  the  ladies,  with  their  female  attendants; 
and,  where  the  roads  will  admit  of  it,  clofe  and  open  Englilh 
carriages  alfo. 

Part  of  the  morning  fports  of  the  men,  commencing  at 
dawn  of  day,  confift  in  rouiing  and  chafmg  the  wild  boar, 
the  wolf,  and  antelope  for  gazeile),  the  roebuck,  the  mu(k, 
the  red  and  other  deer,  hnres,  foxes,  and  jackalls :  befides 
the  common  red,  the  (potted  and  the  fiuall  nioofe,  there  are 
ten  or  twelve  forts  of  hog  or  Oiort-brililed  deer.  Boars  are 
ufually  found  amongft  the  uncultivated  tra<^ls,  or  the  more 
re2i;ular  plantations  of  fugar-canes,  which  give  to  their  flefli 
the  fineft  flavour  imaginal)le.  Wolves  and  jackalls  are  i&eu 
prowlino;  and  lurking,  at  break  of  dav,  about  the  fkirts  of 
towns  and  villages,  or  retiring  from  tliencc  to  their  dens 
within  woods;  or  within  pits,  hollows,  or  ravines,  on  the  .j 
downs.     Hares  Ihelter  in  the  faine  fituations  as  in  England. 

The 
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The  hog,  roebuck,  and  mufk  deer,  conceal  themfelves  amongft 
the  ihickeft  heath  and  herbage,  and  the  antelope  and  large 
deer  rove  on  the  plains.  All  thefe  animals,  however,  refort 
Jiot  rarelv  to  the  jungles  (or  very  high  coarfe  and  implicated 
grafs),  with  which  the  level>  of  Hindultan  abound,  either  to 
graze,  to  browfe,  or  in  puifuit  of  prey. 

A  country  of  A(ia  abounding  in  fuch  variety  of  game,  is, 
of  courfe,  not  deftitute  of  wild  beafts ;  the  principal  of  which 
are  the  tijier,  leopard,  panther,  tiger  cats,  bear,  wolf,  jackall, 
fox,  hyjena,  and  rhinoceros.  The  leopards  are  of  three  or 
four  kinds. 

Or  the  gentlemen  divert  themfelves  with  fliooting  the  fame 
animals;  as  alfo  common  partridge,  rock  partridge,  hurrial 
or  grien  pigeons,  quail,  plover,  wild  cocks  and  hens,  cur- 
Jews;  black;  white,  and  grav  peacocks ;  florikens,  ftorks  of 
feveral  kinds  and  colours,  together  with  water  hens,  Bra- 
miny  geele,  cranes,  wild  gecTe  and  ducks,  teal,  widgeons, 
fnipes,  and  other  aquatic  fow'l,  in  infiuite  abimdance;  many 
of  them  of  extraordinarv  fl)ape,  of  glowing  variegated  plu- 
mage, and  of  unknown  fpecies  ;  whofe  numbers  almoft  cover 
the  water  whillt  they  fwim,  and,  when  alarmed,  and  flufl-ed 
from  the  lakes,  like  a  cloud,  abfolutely  obfcure  the  ho;ht. 

The  foxes  are  fmall,  flenderly  linibed,  deiicateiy  furred 
with  a  foft  brown  hair,  and  by  no  means  rank  infmell; 
feeding  principally  upon  grain,  vegetables,  and  fruit.  'I'hey 
are  exceedinirly  Heet  and  flexible,  though  not  ftrong  or  per- 
fevering.  \\  hen  runnintr,  thev  wind  in  fucceflivc  evolutions 
to  efcape  their  purfuers,  and  a6brd  excellent  fport.  Their 
holes  are  nfuaily  excavated,  not  in  woods,  but  on  hillocks, 
upon  a  fmooth  green  fward  or  lawn,  where,  in  a  morninor  or 
evening,  they  are  feen  plaving  and  frifking  about  with  their 
voungi;.  Thev  feed  ffenerallv  amoncrft  the  corn,  and  are  often- 
eft  found  within  llelds  of  muftard  or  linfeed,  when  it  has 
fprouted  up  hi^h  enoush  to  conceal  them. 

A  minor  critic,  on  perufal  of  ^fop's  or  rather  Pilpav's 
fables,  ridiculed  the  idea  of  foxes  feeding  upon  grapes  :  but, 
had  he  confultcd  any  Afiatic  natural  hiltory,  he  would  have 
learnt  that  thev  fubfift  upon  crain,  pulfe,  and  fruit,  particularly 
grapes  and  pine-apples  when  within  their  range,  much  more 
than  upon  tlelh  or  fowl.  Or,  had  he  turned  to  the  Bible,  he 
would  have  tliere  found  the  followins:  paflage  in  confirmation 
of  it: — .'•  Take  us  the  foxes,  the  little  foxes,  that  fpoil  the 
vines,  for  our  vines  have  tender  grapes." — Canticles,  c.  ii. 
ver.  15. 

Jackalls   are  rather  larcrer  than  Enjilifti  foxes;  but  of  a 

Vol.  XIV.  No.  55.      ''X  ^  brown. 
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brown  colinir,  cluinfiLr  fl?ape,  and  not  fo  pointed  about  the 
iioie.  In  nature,  they  partake  more  of  the  wolt  than  of  the 
dog  or  fox.  Their  real  Afialic  name  is  (hugaul,  perverted 
bv  EngUfli  feamen  trading  to  the  Levant  (where  they  are  in 
pieiUv  on  the  coalb  of  i^vria  and  Afia  Minor)  into  jackalU. 

Of  the  partridi;c  there  are  feveral  kinds,  one  with  a  white 
bcUv,  and  anotlier  funiething  Hke  groufc,  only  more  motley 
feathered. 

Plover  too  are  various ;  and,  when  the  weather  becomes 
warm,  ortolans  travcrfc  the  heaths  and  connnons  in  imnienfe 
flocks. 

There  arc  no  pheafants  in  the  woods  of  Bengal  or  Bahar 
nearer  than  the  confines  of  Aflani,  Chiiiagong,  and  the  range 
of  mountains  feparating  Hinduilan  from  Tibet  and  Isapaul. 
But  there,  particularly  about  the  Morung  and  in  Betiah, 
they  are  large  and  beautiful,  more  efpecially  the  golden,  the 
burniflicd,  the  fpotted,  and  the  azure,  as  well  as  the  brown 
Argus  phcafant. 

As  for  peacocks,  they  are  every  where  in  multitudes,  and 
of  two  or  three  fpccies.  One  tra6l  In  Orifla  is  denominated 
ISIore-bunje,  or  the  Peacock  Diftrict. 

Cranes  are  of  three  forts,  and  all  of  a  coerulean  gray  ;  the 
very  lofty  one,  with  a  crimion  head,  called  /^zrw^  ;  the  fmall- 
ctt,  called  curcurrah,  (the  demoifclle  of  I^innaeus  and  Buftbn,) 
uncommonly  beautiful  and  elegant,  whofe  fnow-white  tuft, 
behind  its  fcarlet-glowing  eye?,  is  the  appropriate  ornament 
for  the  turban  of  the  emperor  alone  j  and  the  middle-fized 
one  with  a  black  head,  the  common  grus.  They  return  to 
the  northern  mountains  about  the  autumnal  equinox,  after 
ceffiuion  of  the  periodical  rains,  with  their  young,  in  myriads 
of  flights,  frequent  as  the  wood  pigeon  in  North  America; 
and  fomeiimes,  when  the  wind  is  very  violent,  flocks  of  thcin 
mount  to  a  vail  height  in  the  air,  and  there  wind  about  in 
regular  circles,  feemingly  with  much  delight,  and  venting 
all  the  time  a  harfli  dilcordant  fcream,  heard  at  a  confiderable 
diftance. 

In  the  wilds  of  Hlndudan  certainly  originated  the  common 
domellic  fowl,  for  there  they  are  difcovered  in  almofl  every 
fored.  They  are  all  bantams,  but  without  feathers  on  their 
leiTs;  the  cocks  are  in  colour  all  alike,  what  fportfmen  call 
ginger  red;  they  have  a  fine  tufted  clufter  of  white  downy 
leathers  upon  their  rumps,  are  wonderfully  ftately  in  their 
gait,  and  fisiht  like  furies.  The  hens  are  invariably  brown. 
It  is  extremely  plcafant,  in  travelling  through  the  woods  early 
in  a  morning,  to  hear  them  crowing,  aad  to  perceive  the 
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hens  and  chk:kens  Ikulking  and  fcudding  between  the  builies. 
For  food,  thev  are  neither  fo  palatable  nor  tender  as  the  tarns 
fnvl. 

Florekin;^  are  amnnsTft  the  non  Jtfcripta,  T  bcHeve,  in  or- 
niiholo!::;v.  A  drauins  can  alone  exhibit  an  adequate  repre- 
fcntation  of  this  fine  bird;  it  harbours  in  natural  paftures 
among(t  the  lone;  grals,  on  tlie  extreroity  of  lakes,  and  the 
borders  of  fwampy  grounds,  lying  between  marfhy  foils  and 
the  uplands.  Hence  itsflefh  feems  to  partake,  in  colour  and 
reli{h,  of  the  nature  and  flavour  of  both  the  wild  duck  and 
the  pbeafant;  the  colour  of  the  flefh  on  the  breaft  and  wing 
being  brown,  but  on  the  legs  perfeftlv  white,  and  the  whole 
of  the  moll  delicate,  juicy,  and  favoury  flavour  conceivable. 
There  are  only  three  claws  to  its  feet ',  the  roots  of  the  fea- 
thers of  the  female  are  of  a  fine  pink  colour. 

When  the  cock  rifes  up,  fome  fine  black  velvet  feathers, 
tv'hich  commonlv  lie  fniooth  upon  his  head,  then  (land  up 
ereft,  and  form  a  tuft  upon  his  crown  and  his  neck. 

When  fct  hv  doo-s,  it  lies  clofe,  and  fcarcely  ever  rifes  till 
the  fowler  is  (0  near  as  almofl  to  tread  upon  it.  The  neft  of 
it  is  made  amongft  the  grafs. 

You  read  of  fnem  in  defcriptions  of  antient  knightH'  fefti- 
vals  of  the  Nevilles,  Percys,  Mortimers,  Beauchauips,  Mon- 
tacutes,  De  Courceys,  Mbhuns,  Courtenais,  and  Mowbravs, 
under  the  name,  I  believe,  o^  Jlandcrkhis';  but  whether  they 
were  then  native  of  F.ne;land,  I  am  uncertain. 

The  heio-ht  of  the  cock  fliuekin  of  Beng.-il,  from  the  ground, 
when  he  Itands,  to  the  top  of  his  back,  is  feventeer.  ir.clies. 

The  height  from  the  ground  to  the  top  of  his  head,  when 
he  holds  it  upright,  is  twenty- feven  inches. 

The  length  from  the  tip  of  his  back  to  the  end  of  his  tail, 
is  twenty-feven  inches. 

In  no  part  of  fouthern  Afia  did  T  ever  hear  of  woodcocks; 
but  amonixft  the  breed  of  fuipes  there  is  one  called  the  painted 
fnipe,  lai-gcr  than  ordinary,  and  which  well  compenfates  for 
want  of  the  former. 

Fi(hing,  both  with  lines  and  diverHty  of  nets,  is  the  em- 
ployment of  other  fets  of  the  party;  or  the  hawking  of  he- 
rons, cranes,  ftorks,  and  hares,  with  the  falcon  ;  and  of  par- 
tridge and  lefler  birds,  with  the  fparrow  and  fmall  hawks. 

Ladies  now  and  then  attend  the  earlv  field  :  if  it  be  to  view 
the  courfing  or  hawkino-,  thev  mount  \ipon  fmall  gentieft  (fur 
they  are  all  gentle)  female  elephants,  furmounted  with  arched- 
canopied  and  curtained  feats  ;  otherwife  they  ride  on  horfe- 
back  ;  more  frequently  however  in  palanquins,  under  which, 
a§  well  as  under  the  elephants  and  horfc>;  the  birds,   (parti- 
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cularly  the  white  ftork  or  paddy  bird,)  when  pounced  at  by 
the  hawks,  and  the  Htilp  foxes,  when  liard  prelfed  by  the 
dogs,  often  fly  for  (helter  and  protection.  In  general,  how- 
ever, tile  ladies  do  not  rile  bciinies,  nor  (lir  out  till  the  hour 
of  airing. 

The  weapons  in  ufc  on  thefe  expeditions  are,  fowling- 
pieces,  horfe  pijlols,  light  lances  or  pikes,  and  heavy  fpear* 
pr  javelins;  and  ever)-  perfon  has,  bcfides,  a  fcrvani  armed 
^  with  a  fcyniitar  or  fabre,  and  a  rifle  with  a  bayonet,  carrying 
^  two-ounce  ball,  in  the  event  of  meeting  wiih  tigers,  hyae- 
nas, bears,  or  wild  buflalocs.  Some  of  the  ladies  (like  Tha- 
leftris  or  IJypoIita,  quite  in  the  Diana  ftyle,)  carry  light  bows 
and  quivers  to  amufe  thenifolvcs  with  the  lefl'er  game. 

The  dogs  are,  ^jointers,  fpanicls,  Perfian  and  European 
greyhounds,  and  ftrong  feroerous  lurchers.  Near  Calcutta  a 
Jew  gentlemen  keep  Englifii  hounds;  but  their  fcent  quickly 
fades,  and  they  foon  degenerate. 

But  the  liveliert  fport  is  exhibited  when  all  the  horfemen,! 
elephants,  fervants,  guard,  and  hired  villagers,  are  alfembled 
and  arranged  in  one  even  row,  with  fmall  white  flags  (as 
being  feen  furtheft)  hoii^ed  pretty  high  at  certain  diftances^ 
jn  order  to  prevent  one  part  of  the  rank  from  advancing  be- 
fore the  red.  Proceeding  in  this  manner,  in  a  regular  and 
profrreflive  courfe,  this  line  Iwecps  the  furface  like  a  net,  and 
im])els  before  it  all  the  game  within  its  compafs  and  extent. 
When  the  jungle  and  coppice  chance  to  open  upon  a  plain, 
it  is  a  moft  exhilarating  flght  to  behold  the  quantity  and  va- 
riety of  animals  ifTuing  at  once  from  their  coverts  :  fome  are 
driven  out  re;u6lantly,  others  force  their  way  back  into  the 
brake.  During  ihis  fcene  of  development,  rout,  and  di- 
fperfion,  prodic^ious  havock  is  made  by  the  fowlers,  falcon- 
ers, and  huntfmen,  whilit  the  country  people  and  children, 
with  (ticks  and  (laves,  either  catch  or  demolifli  the  fawns, 
leverets,  wild  pigs,  and  other  young  animals,  which  have 
returned  into  the  coppice. 

Inftances  occaiionally  occur,,  where  the  natives  of  the  vi- 
cinage petition  the  gentlemen  to  deltroy  a  tiger  that  has  in- 
feftcd  the  diftriiSl,  to  the  annoyance  and  dcvaltation  of  their 
flocks  and  fliepherds,  and  perpetual  alarm  of  the  poor  cot- 
taoers  themfelves.  Altbo-jgh  an  arduous  and  perilous  adven- 
ture, and  what  the  gentlemen  all  proJefs,  in  their  cooler  mo- 
ments, to  reprobate  and  decline,  yet,  when  in  the  field,  they 
generally  comply  with  the  lolicitatioii,  and  undertake  the  ex-, 
ploit.  Their  inftant  animation,  not  unattended  with  emo- 
tions of  benevolence  and  compaffion,prelentl\  fuperfedes  every, 
dictate  of  prudence,  and,  fpite  of  their  predetermination,  they 
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proceed  to  the  aflault,  the  villagers  all  the  while  ftanding 
aloof.  If  conduced  deliberately,  with  circunifpeilion,  and 
with  the  aid  of  the  fcpoys,  they  foon  accomplifti  their  pur- 
pofe,  and  bring  in  the  moft  dreadful  and  formidable  of  all 
tremendous  beafts,  amidft  the  homage  and  acclamations  of 
the  peafantry.  But  fliould  they  lofe  their  prefenre  of  mind, 
prolong  or  precipitate  the  condi6l,  aft  with  incaution,  or  at- 
tack the  exafperated  infuriated  favage  with  tumult  and  con- 
fulion,  the  event  is  often  fatal,  by  his  feizing,  lacerating,  and 
crufhing,  every  creature  within  his  reach  ;  nor  ceafing  to  rend, 
tear,  claw,  and  deftroy,  to  the  very  moment  of  his  deftruftion, 
or  of  his  flight. 

Sometimes  do  the  natives  entreat  the  gentlemen  to  rid 
them  of  wild  buffaloes,  (the  largeflof  all  known  animals,  the 
elephant  excepted,)  that  have  laid  wafte  their  cultivation; 
and  at  others,  to  clear  their  vail  tanks,  or  fmail  neighbouring 
lakes,  of  alligators,  which  devour  their  fifh,  or  do  mifchief  on 
fliore.  So  much  hazard  is  not  incurred,  however,  by  achievc- 
inents  of  this  fort,  as  from  the  encounter  of  a  tigor;  for  though 
the  hides  of  thofe  creatures  refilt  a  ball  from  a  firelock  at 
common  mufket  diliance,  thev  are  by  no  means  impenetra- 
ble to  fliot  from  a  rifle,  or  other  pieces  with  a  chamber,  or  of 
a  wider  calibre. 

A  drum,  with  a  banner  difplayed  from  the  hall-tent,  gives 
fignals  to  the  company  for  their  meals. 

Breakfaft  is  a  moil  delightful  repaii :  the  fportfmcn  return 
keen,  frefh,  ruddy,  and  voracious:  and  the  appearance  of  the 
ladies  in  Ample  loofe  attire,  the  eiegant  difhabille  of  clearefl 
muflin  with  plain  floating  ribbons,  and  diflievelled  trefles, 
captivate  to  fafcination.  Nor  is  the  palate  Icfs  gratified  : 
Englifl),  French,  Italian,  and  Dutch  viands,  all  combine  to 
provoke  it,  by  a  profufion  of  cold  victuals,  falted  and  dried 
meats  and  fifh,  hams,  tongues,  faufages,  hung-beef,  fallads, 
chocolate,  coffee,  tea,  frcfh  milk,  preferves,  fruit,  and  et^o-s, 
rendered  ftill  more  grateful  by  the  moft  fprightly  chterfulnefs 
and  Auroral  gaiety. 

After  breakfaff,  conveyances  of  different  forts  are  prepared 
for  an  airing,  not  merely  for  the  fake  of  airing  only,  but  to 
view  feme  natural  or  artificial  cin'iofity  or  manufafture;  fome 
noted  town,  diftinguiflied  mofque,  celebrated  pagoda,  re- 
nowned dirgah,  or  venerable  maufoleum  ;  fome  confecrated 
grove,  the  Tcqueftered  rcfidence  of  fakeers,  or  fome  extcnfive 
profpecl  from  the  fumniit  of  ruejo-ed  cliffs,  impending;  over 
an  expanfe  of  water,  borderinof  perhaps  a  level  lawn,  whofe 
veruure  is  vaulted  only,  not  concealed,  by  a  diffuftd  aflcm- 
blage  of  ftately  columniated  palms  of  four  dincrcnt  fi)ecic5, 
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tufted  and  foliagcd  only,  in  graceful  inclinations  at  their  ca- 
pit>ils,  all  equally  ornan)ental,  the  date,  ihc  cocoa-nu',  the 
beeiel,  and  the  palmyra. 

Between  the  airing  and  an. early  dinner,  the  hours  are  ir- 
regularly difpofed,  as  chance  may  dictate,  or  caprice  fuggeft. 
Some  piav  at  cricket  and  quoits,  fwim,  jump,  ff;nce,  run  a 
n:!atch  of  hurfes,  or  lliooi  at  a  mark  ;  whiUt  others  direft  the 
mountaineers  and  woodmen  (who  rove  about  m  bands  for 
this  exprefs  purpofe)  where  to  inveigle,  entangle,  or  kill 
beafis,  birds,  fifli,  and  fnakcs,  for  which  ihey  are  furniftied 
with  variety  of  implements,  fuch  as  matchlocks,  tiger- bows, 
fpcars,  dans  in  grooves,  balls  in  tubes,  pellei-bows,  limed 
rods,  ftakes,  and  buihes ;  fafcinating  allurements,  fuch  as 
painted,  fpottcd,  and  foliagcd  fcreens,  bells,  nets,  and 
torches,  bundles  of  twigs,  ruflies,  and  reeds,  artificial  ducks 
and  decoy  birds,  with  traps,  gins,  fprings,  fnares,  and  other 
ftratagems  and  inventions  of  wonderful  enchantment,  inge- 
nuity, mechanifm,  and  contrivance. 

It  is  fomewhat  extraordinary,  b',:t  neverthelcfs  a  faft,  the 
influence  of  fafcination  poflefl'ed  bv  the  tiger,  and  all  of  his, 
(the  feline)  fpeciv-s,  over  many  other  creatures.  'Spied  bv  deer 
particularly,  they  ftop  at  once,  as  if  iiruck  by  a  fpell,  while 
the  ti^er  lies  flill,  his  eves  fixed  on  them,  and  quietly  await- 
ing their  approach,  which  they  feldom  fail  to  make  gradually 
within  his  fpring;  for  the  large  royal  tiger  cannot  run  fpeed- 
ily  or  far.  The  glovv  of  their  eyes  is  fierce  and  powerful. 
I  mvfelf  (.nee  raffed  a  royal  tiger  in  the  night  near  a  wootl, 
and  could  plainly  perceive  the  fciniillaiions  from  his  eyes. 
He  was  deterred  from  approachino;  us  by  the  light  of  flam- 
beaux, and  the  noife  ot  a  fmali  drum  which  we  carried,  and 
was  beat  bv  a  fervant  for  the  purpofe  of  fearing  him  awav. 

Wherever  tigers  roam  or  couch,  a  number  of  birds  conti- 
nually coUcft  or  hover  about  them,  fcreaming  and  cryins::  as 
if  to  create  an  alarm.  But  the  peacock  fetms  to  be  particu- 
larly allured  by  him  ;  for  the  inltant  a  flock  of  pea-f(n\l  j^er- 
ceive  him,  they  advance  towards  him  directly,  and  begin 
itrutting  round  him  with  wings  fluttering,  quivering  feathers, 
and  briftling  and  expanded  tails.  Of  this  enticement  the 
fowlers  alfo  make  their  advantage  ;  for,  by  palming  a  brown 
cloth  fcreen,  about  fix  feet  fquare,  with  black  fpois  or  ftreaks, 
and  advancing  under  its  cover  fronting  the  fun,  the  birds 
-either  approach  tow-rds  them,  or  fuller  them  to  fteal  near 
enocgh  to  be  fure  of  their  niaik,  by  a  hole  left  in  the  canvas 
for  them  to  fire  througli. 

Several  other  infianccs  of  the  fafcination  of  animals  I  have 
tnylell  been  witnefs  to  in  Bengal.  Three  or  four  times,  where 
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a  line  of  troops  were  marching  in  a  long  uninterrupted  ferie?, 
palT'ed  a  herd  of  deer;  I  obferved  that  when  their  attention 
was  taken  off  from  grazing,  by  the  hiunming  murmuring 
noife  proceeding  from  the  troops  in  paffing,  they  at  firft  and 
for  a  while  flood  Itaring  and  aghaft,  as  if  attrafted  by  the 
fucceflive  proirreflion  oi  the  files,  all  clothed  in  red.  At 
length,  however,  the  leading  (tag,  ^'  vir  gregis  ipjc,"  ftriking 
the  ground,  fnorted,  and  immediately  ruftied  forward  acrofs 
the  ranks,  followed  by  the  whole  collecfion,  to  the  utter  dif- 
may  and  confufion  of  the  foldiery :  thus  running  into  the 
very  danger  one  naturally  fuppofes  they  muft  have  at  firlt 
been  anxious  to  avoid.  The  men,  who  were  apprifed  bv  the 
found  of  their  approach,  Hopped,  and  made  wav  for  them. 
Over  the  heads  of  the  others,  who  were  heedlefs  and  inatten- 
tive, they  bounded  with  wonderful  agility,  and  lied  over  the 
plain. 

Driving  one  evening  along  the  road  in  a  phaeton,  and 
pretty  faft,  T  perceived  a  young  heifer  running  near  the  car- 
riage, with  her  eves  intently  fixed  upon  one  of  the  hind 
wheels;  by  the  whirling  of  which  the  animal  feemed  com- 
pletely (Iruck  and  affeiled.  Thus  purfuing  her  object  for 
about  a  quarter  of  a  mile,  flie,  by  a  fudden  impulfe,  rapidly 
darted  forward  towards  the  wheel,  which  then  ftriking  her 
nofe,  the  attention  of  the  creature  became  interrupted  by  the 
violence  of  the  friftion,  and  was,  of  courfe,  withdrawn  :  fhe 
then  immediately  Hood  ftock  Hill,  and  prefently  after  turned 
about  flowly  and  made  off. 

Beyond  all  other  animals,  however,  ferpents  pofTefs  moft 
eminently  this  occult  power :  frequently  are  they  feen  re- 
volved on  the  branches  of  trees,  or  on  the  ground,  mediLiting 
their  prey,  either  birds,  fquirrels,  rats,  mice,  bats,  frogs, 
hares,  or  other  animals. 

The  ladies,  as  thev  are  inclined,  cither  read,  walk,  fwing", 
exercife  themfelves  in  archerv,  or  atfhnttlccock  in  the  groves; 
or  they  fiug  and  plav  in  their  tents.  Others,  whilft  at  work, 
are  read  to  bv  their  companions;  of  all  amufements,  perhaps, 
the  moft  deleCitablc, 

At  the  end  of  a  convivial  dinner,  every  foul,  provided  the 
weather  prove  fultry,  or  they  find  themfelves  fatigued,  retires 
to  repofe. 

On  rifing  from  this  (iefta,  (of  all  liftlefs  indulgences  the  moft 
foothing,  comfortable,  and  refreftiing,  and  certainly  mofl 
wholefome,  ail  animals  inclining  to  flcep  after  nourifliment,) 
carriages  arc  again  in  readinefs,  or  light  boats  where  a  ftream 
or  lake  is  near,  to  give  the  company  the  evening's  refpi ration, 
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(which  the  inhabitants  of  colder  regions  tafle  only  in  poetical 
delcripiion,)  breathing  hcaJth  as  well  as  recreation. 

The  twilight  being  ihoii  under  the  tropics,  the  day,  of 
courfe,  (hutj:  in  p  elenily  after  fnn-fct,  when  card->  and  dice 
become  part  of  the  evening's  entcriaiimicnt.  Chefs,  b.uk- 
gainmon,  whilt,  iiic([uet,  iredrille,  (juinze,  and  loo,  are  the 
favourite  ganits.  'i'iicfc,  with  donieliic  fports,  antics,  gam- 
bols, tricks,  pranks,  and  frolics,  whciC  tlic  luunour  prevails; 
together  with  the  flights  <>f  juggler!;,  icats  of  tumblers,  (in 
which  performances  the  llindus  are  expert  adepts,)  and 
dances  of  the  natives,  wile  away  the  tin.'c,  and  beguile  it  not 
unpleafanily  to  the  hour  of  fupper,  the  principal  meal ;  when 
a  rcpaft,  enlivened  bv  every  elevation  of  fpiritand  kindly  dif- 
pofiiion  that  can  conduce  to  promote  good  humour  and  icftive 
hilarity,  terminates  the  day. 

'Ihele  pai lies  generally  continue,  with  fome  variation  in 
the  amufements,  fifteen  or  twenty  days;  and  the  diffolution 
of  them  is  as  generally  lamenied,  with  heart-felt  regtet,  by 
the  individuals  who  comppfe  them. 


LI II.   Ohjervations  upon  the  2*Io7ifoons,  as  far  as  they  regard 
the  Commerce  and  Navigatioii  of  the  Port  of  Bombay  *. 


'UR  readers  will  not  require  to  be  told  that  our  year  is 
divided  into  two  grand  feafons,  or,  as  they  are  called,  the 
fouth-well  and  nurlh-ealt  monfoon  ;  that  the  firft  generally 
prevails  from  A^ay  to  the  middle  of  September  inr lufive,  the 
other  during  the  remaininff  months;  yet  we  nmft  premife 
this  as  an  introdu6tion  of  what  follows. 

We  need  fcarcely  to  obferve,  thot  durinn;  the  foulh-wefl: 
monfoon  all  the  ports  and  roaJfieads  on  this  fide  of  India 
deny  approach  ;  In  much  fo,  that  between  the  15th  of 
May  and  the  lit  of  September  fliips  are  precluded  by  their 
policies  from  touching  upon  the  Malabar  coaft,  or  from  lying 
in  Surat  ror.ds  between  the  ift  of  May  and  the  ift  of  Sep- 
tember. Generally  Ipeaknig,  the  monfoon  is  confidcred  to 
extend  from  Dnnder-hcad,  the  fouthern  extremity  of  Ceylon, 
to  the  Terfum  (Juli ;  in  order  to  attain  which,  they  who 
fliould  fail  at  this  feafon  would  be  obliged  to  uiake  what  is 
called  a  fouthern  paiTage,  that  ip,  go  firit  to  the  fouth  of  the 
equator  beibre  they  could   ftretch  over  to  the  weftward ;  a 

^'.Byage  that  wou.ld  occupv,  for  Mufcat  about  forty  days,  and 

-*■'' ',  ' ; 

■"   From  the  Afiatic  Antiual  Rtgiiur  for  i'6qz. 
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to  Buflbrah  about  two  months.  The  fame  objeAion  exifts 
againft  lailins  ^^  this  feafon  to  any  part  of  the  Arabian  coaft. 
As  for  the  Red  Sea,  it  is  conlidereci  in  vain  to  attempt  enter- 
ino  it  at  this  ft*afon  ;  nor  can  it  be  faid  to  be  favourable  to 
fail  now  to  the  Cape^  the  Mauritius,  or  any  port  to  the  weft- 
ward. 

To  the  other  fide  of  TnJia,  on  the  contrary,  it  is  now  the 
moft  advantageous  period  of  departing.  From  the  middle  of 
April,  even  to  the  nnddle  of  Auguft,  a  voyage  to  Madras  may- 
be made  in  about  la  or  15  days ;  to  Bengal  from  15  to  20 
days  :  after  this  time  it  becomes  exceflively  tedious,  from  the 
neceffity  of  keeping  to  the  eaftern  fide  of  the  bay,  to  avoid 
the  violent  weather  on  the  Coromancicl  coaft.  For  the  fame 
reafon  the  fouth-weft  monfoon  is  eligible  to  leave  Bombay 
for  any  of  the  ports  in  the  Gulf  of  Bengal  or  the  Streights  of 
Malacca ;  hence  alfo  it  is  the  feafon  i'or  failing  to  China  ; 
after  the  20th  of  Auguft,  however,  what  is  called  the  direct 
paflage  to  China  becomes  very  precarious,  with  much  pro- 
bability of  finding  blowing  weather  in  the  Chinefe  feas. 

With  regard  to  the  ports  from  which  fiiips  may  be  e.xpecled 
to  arrive  at  Bombay  during  this  monfoon,  it  may  be  laid 
down  as  a  general  rule,  that  the  quarters  favourable  to  fail  to 
during  any  feafon,  are  thofe  that  it  is  unfavourable  to  expc6t 
arrivals  from,  and  vice  verfa:  hence  from  the  Perfian  Gulf, 
the  Red  Sea,  the  Cape  of  Good  Hope,  and  the  weftward  in 
general,  this  is  the  moft  feafonable  period  to  expect  arrivals : 
from  Mufcat  a  trip  may  now  be  made  in  10  or  12  days,  from 
Mocha  in  20  days,  and  Suez  in  about  a  month.  It  fliould 
be  remarked,  that  after  September  the  Red  Sea  admits  of  no 
egrefs  ;  fliips  confequcntlv  remaining  there  beyond  that  time, 
muft  continue  there  all  the  north-eaft  monfoon,  and  are  faid 
to  have  loft  their  paflage  :  on  this  account,  the  25th  of  Au- 
guft  is  the  lateft  day  to  which  our  cruifers  are  allowed  to  re- 
main at  Suez.  From  the  Cape  a  paflage  may  be  made  in 
five  or  fix  weeks ;  from  the  Mauritius,  in  three  weeks  or  a 
month. 

The  fouth-weft  monfoon  is  alfo  the  moft  favourable  feafon 
in  which  a  paflage  may  be  made  from  Batavia  or  any  ports 
to  the  eaftward  through  thefe  fouthern  ftreights:  from  Ba- 
tavia to  Bombay,  in  particular,  a  paflage  may  be  made  in 
about  35  days.  From  Madras  and  Bengal,  durine  the  fouth- 
weft  monfoon,  it  is  necclTarv  to  make  the  fouthern  paflage 
in  order  to  reach  Bombay  :  this  will  require,  in  a  paflage 
from  Madras,  from  30  to  40  davs,  and  from  Bengal  from 
45  to  60  davs,  from  tne  neceflitv  of  working  out  of  the  river, 
and  beating  down  the  bay  to  clear  Acheeu  Head.     From  the 
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Streiglils  of  Malacca  it  is  an  arduous  tnfk  to  fail  for  this  port, 
or  even  to  any  one  on  llie  jxMiinfiila  ot  Jndia,  owing  to  the 
difficulty  of  working  round  Acheen  Head, 

We  have  now  lo  treat  of  the  norih-eart  ;n'"'nfoon,  or  \ht 
fcafon which  may  he  confidercd  as  inchidcd  i)etwecnthe  i ^ih 
of  Augnd  and  the  15th  of  April;  in  whicli  the  firft  circuni- 
ftance  that  occurs  to  us  to  remark  is.  iliat  our  coalt  is  ten- 
dered in  a  peculiar  manner  fccurc  and  favourable  to  naviga- 
tion ;  it  is  now  confidcrrd  the  nioft  eligi!)le  p'^r'/od  for  laiung 
to  the  Perlian  Gulf,  and  in  general  to  all  por»s  to  the  v. eft- 
ward.  To  Mufcat  the  trip  is  generally  15,  and  to  Pull'.rah 
28  davs.  The  time  fnitahle  for  failing  to  Mocha  aiui  Suez 
is  from  the  middle  of  February  to  the  middle  of  March,  \v'hen 
a  paffage  mav  he  made  to  the  firll  in  18  davs,  to  the  I'econd 
in  25.  If  a  fhi})  be  delaved  till  the  latter  end  of  March  or  the 
beginning  of  April,  the  palT"age  becomes  n^orc  tedious,  being 
tiien  obliged  to  make  the  land  to  the  fouthward  of  the  iOand 
ot"  Socatra  before  the  gulf  can  be  entered,  on  account  of  the 
foulhcrly  winds  which  prevail,  and  a  current  fetting  to  the 
northward.  After  the  15th  of  April,  a  fhip  bound  to  the 
Ked  Sea  would  be  very  likely  to  loie  her  paflage. 

Between  the  J5th  of  Au<ru(l  and  tlie  1 5fli  of  September  it 
may  be  confulered  favourjible  to  tail  to  ivJadras  and  Beng;il ; 
but  after  this  time  the  leafon  is  fufpended,  owing  to  the  fet- 
ting in  of  the  north-eafl^  monfoon  on  the  other  fide  of  India, 
which  clofcs  the  ports  on  the  coalt  of  Coromandel,  Gol- 
conda,  and  Oi  ifla,  between  the  r^th  of  October  and  the  15th 
of  December;  at  lead  this  period  is  excepted  in  common 
policies  ot  infurance.  After  this  time,  again,  a  palTage  mav 
be  made  to  Madras  in  30,  and  Reniral  in  50  davs.  This 
feafon  mav  be  deemed  unfavourable  t<j  I  lie  coall  of  Ptoue 
and  the  Streighis  of  Malacca;  but  for  the  Streights  of  Sunda, 
Batavia  for  example,  it  is  the  beft  adapted — a  paiiage  thither 
may  be  made  in  ^-^  da\ s. 

With  regard  to  the  feafonable  imports  in  this  monfoon,  it 
is  at  no  time  more  advantageous  than  now  for  coming  from 
the  Coromandel  coati,  and,  in  (liort,  the  whole  bav  :  a  paf- 
fage may  be  made  fr.>m  Madras  in  20  davs,  from  Bengal  in 
a  month,  and  Penang  a  month.  PVoiu  the  iV-rhan  Ckilf  it  is 
no  Icfs  favourable,  the  pafl'ige  from  AJufcat  being  about  ten 
day-^ ;  and  from  Bufforah  28.  The  Red  Sea  is  now  clofed  ; 
nor  is  it  reafonable  to  expeft  arrivals  from  ilie  Cape  or  the 
Streights  of  Sunda;  from  the  latter,  in  particular,  it  isalmofl 
inipolfible  at  this  feafon  to  make  a  tolerable  palfage. 

LIV.  Mb. 
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LIV.    Method  of  obtaining   inodorous   Benzoic  Add.      By 
M.  F.  GiESE*. 

X  HE  benzoic  acid,  fuch  as  we  obtain  it  in  the  dry  or 
humid  way,  always  retains  a  peculiar  (Irong  agreeable  odour, 
which  has  hitherto  been  confidered  as  a  particular  cbara£lcr 
of  this  acid.  The  numerous  experiments  I  have  made  on 
this  acid  ihow  that  chemifls  in  this  refpeft  have  been  in 
an  error,  and  that  the  benzoic  acid  may  be  deprived  of  all  its 
odoi^.r  v.ithoui  injuring  its  principles  or  altering  its  nature. 

I  was  led  to  ihis  obfervation  by  remarking,  that  the  fame 
acid  cxtrafted  from  the  urine  of  graminovorous  animals, 
when  deprived  of  all  urinous  odour,  is  perfectly  inodorous. 
This  circumfiance  induced  me  to  believe  that  the  odour  of 
the  benzoic  acid  might  be  foreign  to  it;  and  to  afcertain  this 
fai£l  I  made  the  following  experiments  : 

I  united  odorous  benz.ic  acid  to  a  lolution  cf  pofaflj,  and 
then  precipitated  by  muriatic  acid.  On  each  repetition  of  the 
experiment  the  odour  was  fentibly  diminiflied,  and  after  the 
third  it  had  totally  difajipearcd. 

As  the  acid  retained  all  its  charafters,  this  feems  to  prove 
that  in  thefe  operations  it  had  experienced  no  particular  mo- 
dificauonf.  This  refult  was  previoufly  indicated  by  its  ac- 
quiring, in  the  progrefs  of  the  experiment,  the  odour  of  ben- 
zoic acid  obtained  in  the  humid  way,  which  is  much  weaker 
than  that  of  the  fame  acid  obtained  by  fublimation. 

I  afterwards  invented  another  method,  more  direcl  and 
lefs  troublefome,  for  depriving  this  acid  of  its  odour.  It  is 
founded  on  the  greater  folubility  of  the  benzoic  acid  in  fpirit 
of  wine  than  in  water;  and  on  the  folubilitv  of  the  benzoic 
oil,  which  is  the  principle  of  its  odour,  in  diluted  fpirit  of 
wine.     1  his  method  is  as  follows : 

DilTolvc  bcnzo'vc  acid  in  as  fmall  a  quantity  as  poffible  of 
fpirit  of  wine  :  filter  the  folution,  and  drop  water  into  it  until 
no  more  precipitate  is  formed,  or  until  the  precipitate  formed 
begins  to  be  redilTolved.  Separate  the  liquor  bv  filtration, 
and  dry  the  acid,  which  remairu-on  the  filler,  at  a  gentle 
heat. 

■^  From  Scherer's  AUgemelnes  "Journal  dcr  Cbimie,  February  and  Tilarch 

JP02. 

j-  [  can  cerrify  that  a  fpecimtn  of  this  acid,  fliown  to  me  by  the  au- 
tlior,  was  abloiutcly  free  fiom  odour,  I  leqiielicd  M.  Giefcto  liibject  the 
inodorous  acid  to  iubhmatioa,  in  order  lo  alcertain  \viict!^£-r  a  dccoT.prjli- 
tion  experiinced  by  cfie  heat  was  not  the  caufe  of  its  odour.  He  comfilied 
u'ith  mv  recjueft ;  but  he  obferved  no  alteratioil  in  ibe-seid,  nor  had  it  re- 
fumechjts  odour, — ScHtnEK.. 
>^.r,  ■'  I  fliali 
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I  fliall  here  add,  lh.it  having  fAtuiated  the  benzoic  acid 
with  lime,  and  decompor^d  the  henzoate  thence  rekihingby 
the  muriatic  acid,  I  obtained  an  acid  without  odour;  and 
that  M.  Richter  obtaint;d  the  fame  inodorous  acid  by  deconi- 
pofing  the  henzoate  of  potafli  by  acetiie  of  lead,  and  then  the 
benzoate  of  that  metal  In*  the  fulphuric  acid  :  but  of  all  thcle 
jnethods  that  by  Ipirit  of  wine  is  to  be  preferred. 


LV.   On  the  Mammoth.     Bj  Governor  PowNALL. 

To  Mr.  TUioch. 

I  SIR, 
READ,  at  Bath,  the  account  which  the  Philofophical 
Magazine,  publillicd  by  you,  cave  the  public  ot  the  mam- 
moth. In  my  way  from  Bath  to  this  place,  I  continued  a 
few  days  in  London  :  I  went  twice  to  fee  the  flceieton  of  this 
enormous  animal :  the  firll  time  to  take  a  g;encral  view  of  it; 
and  fomedavs  after,  when  I  had  fully  realoncd  in  my  recol- 
ledlion  on  the  general  conftruction  of  it,  I  went  a  fecond 
time  to  examine  it  in  detail,  as  far  as  mv  fuperlicial  know- 
ledge in  comparative  anatomy  would  enable  me. 

1  thall  not  in  this  letter  go  over  all  the  parts  to  v.hich  I 
gave  my  attention,  but  notice  only  thole  parts  on  which  fome 
doubts  remained  with  thofc  who  had  not  feen  it,  and  which, 
rightly  imdcrftood,  lead  to  fome  probjible  conje^Uues  as  ta 
the  mode  and  time  of  its  exiftence  in  life.     I  am.  Sir, 

Your  moft  obedient  huml)le  fevvant. 
Ever  ton  f  Jo  a  Te ,  J .  P  O  W  N  A  L  L , 

Jan.  I,  t5o3. 

DOUBTS  were  made  as  to  ribs  being  fet  edgeways,  fo 
difierent  from  all  oiher  animals  of  our  earth  ;  yet  fuch  is  the 
faftj  as  appears  not  only  from  the  infcrtion  of  their  heads, 
but  from  their  curvature;  alfo  from  their  fides,  wherein  is 
the  grovne  into  which  the  cartilages,  bv  which  thev  are  con- 
nected, were  infertcd.  Thcfe  ribs  appear  to  be  of  the  fame 
form  and  to  be  in  the  fame  poHtifm  as  the  ribs  of  flfhes,  and 
fo  deligued  for  the  fame  purpofe,  to  rcfifi;  an  external  com- 
prefl'ure  of  more  weight  and  force  than  the  prelTure  of  the 
atmofphere. 

The  printed  defcriptiOn  left  it  totally  undecided  whether 
this  animal  had  hoofs  or  toes.  On  examining  the  fcttingon 
of  the  foot,  it  appears  that  it  hath  the  eight  ufual  bones,  in 
fwo  row?,  four  in  each  rpw,  in  the  carpus,  which  all  iinimals 
having  digits  or  toes  have:  and  it  hath  five  toes,  \\  hereon, 

as 
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ss  appears  from  the  form  of  the  end-bones,  it  had  nails,  not 
claws. 

The  poGtion  given  to  the  tufks  feemetl  (loubtfui  ;  but,  on 
a  view  of  the  facft,  it  is  decifive  that  they  could  not  have  been 
placed  otherwife.  They  are  of  a  fpiral  curvature  of  one 
quarter  turn :  they  are  fo  inferted  into  the  head  as  to  go  back 
alongiide  the  flioulders,  but  at  fuch  a  dirLance_,  as,  by  the 
turn  of  the  head  with  fome  curvature  of  the  body,  to  reach 
the  fides  and  hinder  parts,  and  from  their  conftru6lio^  and 
pofition  point  out  evidently,  at  leaft  to  me,  that  they  were 
Weapons  of  defence  againft  fuch  of  its  enemies  as  might  at- 
tack it  in  the  flank  or  rear,  and  of  deftru6tive  offence  alfo  in 
fuch  cafe.     Of  this  more  hereafter. 

The  neck  is  fo  fluort  that  the  animal  could  not  reach  the 
ground  with  its  mouth:  the  line  from  the  withers  to  the  end 
of  the  under-jaw  is  about  one-third  of  the  line  from  the  wi- 
thers to  the  ground.  I  did  not  take  an  a6lual  meafure  of 
this,  but  I  will  venture  to  aflert  it  from  my  habit  in  drawing. 

This  animal,  if  a  grazing  animal,  might  indeed,  as  the 
moofe  deer  do,  feed  on  young  llioots  of  the  woods,  or  the 
bark ;  or,  by  going  into  morau'es  up  to  the  breail  in  water, 
feed  on  the  lono-  graffes  and  water-plants  which  grow  there- 
in :  but  it  is  decidedly  a  carnivorous  animal.  The  woods  of 
the  earth  in  which  this  animal  could  live,  move,  and  fultaia 
its  being,  inuft  have  been  totally  difTerunt  from  fuch  ^  at 
prefent  cover  the  face  of  the  earth  ;  otherwife  his  enormous 
form,  with  the  pofnion  of  his  tuiKs,  muft  have  rendered  him 
incapable  of  penetvatino;  or  pafiing  through  them. 

Now  here  let  the  ingenuity  and  wit  of  our  philofophers 
moft  renowned  as  naturalifts  fearch  into  the  fatt,  and  tell 
us  what  fort  of  animals  could  have  been  his  prey,  and  where 
fuch  could  exift  in  futficient  abundance  to  fuitain  this  enor- 
mous animal ;  and  if  any  fuch  ever  did  exift,  which  we  now 
know  nothing  of,  how  he  could,  be  his  capacity  for  velocity 
fuppofed  to  be  what  it  may,  how  he  could  hunt  ihem  in  woods 
into  which  he  could  not  penetrate,  and  through  which  he 
could  not  pafs. 

The  queftion  then  arifes  and  remains  in  doubt,  Where 
muft  we  look  for  his  habitation  and  his  food  ]  Not  being: 
able  to  find  either  in  the  prefent  ftate  of  the  earth,  my  re- 
fearch  is  led  to  feek  it  under  fome  other  ftate  of  this  planet. 
Infearchiug  for  fuch  ftate  of  things,  I  go  to  the  firft  informa- 
tion we  can  obtain  of  the  hijhrj  of  this  fa£i,  m  the  divine- 
book  of  Genefis,  written  under  infpiration :  and  there  I  am 
taught  that  the  original  ftate  of  this  planet,  m  the  firjl  period 
of  its  exiftencc,  v.as  that  of  an  aqueous  platiet.     The  waters, 
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over  die  face  of  which  the  Spirit  of  God  moved,  covered  the 
uholc  furface  of  the  globe,  and  had  remained  in  that  liate 
for  two  uncertain  ])eriods,  until  the  work' no;  of  nnlure  under 
the  command  of  God  forced  up  and  elevated  the  car.h  in 
parts,  fo  that  the  wafers  were  gathered  together,  which  took 
place  in  a  third  peru.d  of  the  progreflive  exidcnce  of  this  our 
planet. 

But  apart  all  authority,  anv  true  philofopher,  who  meets 
bv  tracinfr  back  the  operations  of  nature  in  her  progrcllive 
advance  To  the  prcfent  ftate  of  the  planet,  will  find  it  in  its 
firft  period  an  aqueous  planet;  will  find  that  light  or  caloric, 
or  whatever  ihatfirit  power  was,  fpecially  gave  courfe  to  other 
powers;  and  that  the  powers  of  evaporation,  both  cxpanfive 
and  attraftive,  were  and  are  the  caufcs  of  the  feparation  of 
the  elaftic  fluid,  the  atmofphere  ;  that  the  earth  has  been 
thrown  up  from  the  bottom  of  thefe  waters  by  various  ex- 
plofions  and  volcanic  eruptions :  and  that  the  earth  became, 
under  thefe  proccfles,  in  its  vegetative  ftate,  a  fit  habitation, 
firrt,  for  the  fowls  of  the  air  and  all  flving  infefls;  and  next 
for  the  beafts  of  the  field  and  all  creeping  things ;  and  laftly, 
for  man,  exactly  accordine  to  the  philofophic  defcription 
given  in  the  divine  narrative.  But  while  he  confidcrs  this 
advancing  progreflion,  he  will  find  nothing  to  decide  as  to 
the  length  and  continuance  of  ench  of  thefe  peritxls.  That 
thefe  periods  are  not  to  be  underftood  as  days,  is  part  of  the 
fa6t.  Becaufe  three  of  thefe  periods  were  paft,  according  to 
the  narrative  itfelf,  before  that  division  of  time  took  place, 
which  was  not  till  the  fourth  period. 

I  fliall  now,  grounding  myfelf  on  the  fa6l  as  above  dated, 
alTunie  that  this  planet  was,  in  its  firft  period  of  exiftence,  an 
aqueous  planet',  and  finding  nothing  to  decide  or  determine 
the  continuance  of  this  period,  alTunie  alfothat  it  continued, 
according  to  the  courfe  of  nature  in  her  progre^Hion,  in  this 
ftate  for  an  indefinite  period  ;  and  further,  that  in  this  period 
and  in  this  ftate  of  the  planet  "  God  created  great  whales 
and  every  living  creature  which  moveth,  which  the  imters 
brought  forth  nbundayitly  itfter  their  kind."  I  find  it  difficult 
to  conceive  that  thefe  waters,  which  are  dcfcriptively  faid 
thus  to  hr'ing  forth  fo  ahundanih,  fliould  remain  for  four 
periods  of  the  planet's  exiftence  totally  unproductive  till  the 
fifth.  The  only  wav  tliat  I  find  to  reconcile  this  difticulty 
in  ihe  divine  narrative,  i<;,  that  thefe  marine  beings  are 
omitted  to  be  noticed  until  they  are  clalfcd  with  all  other 
living  terreftjidl  creatures  under  one  head,  according  to  the 
order  of  melhf>d,  not  the  oruer  of  time,  in  the  fifth  period, 
when  the  carih  became  a  proper  habitat'ton  for  fuch  terrt  f- 
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trial  creatures.  Whether  the  general  detiominatlon  o{ great 
'wbaleSj  fo  peculiarly  exprelTccI  here,  extended  to  the  levia- 
than, the  behemoth,  and  other  fpecies  of  great  animals,  I 
am  not  critic  enough  lo  judges  but  that  there  were  feveral 
other  2:reat  animals  in  thefe  waters  is  a  hB.. 

On  Uiis  ({round  I  am  dirjiofed-to  think  that,  if  any  remains 
of  anv  great  animal?  are  found  amid  the  wreck  which  the 
parts  of  this  planet  have  fuftered  in  the  revolutions  of  its  na- 
ture, whofe  fpecies  are  not  now  to  be  found  in  living  exig- 
ence, and  to  whom  the  prefent  ftate  of  the  earth  could  nei- 
ther c;ive  an  habitation  or  food,  even  a  cautious  naturallfl: 
may,  on  theory  founded  in  a  combination  of  circumllances, 
fairly  fuppofe  that  thofe  great  ani-mals  had  their  exiftence 
under  the  circumftances  of  the  firfl:  period  of  this  planet  as 
an  acjueous  one,  and  were  deftroved  by  the  revolution  which 
converted  it  into  a  terrellrial  one;  and  that  even  thofe  who 
were  notdeltroyed  in  that  catadrophe  mnft  have  become  an- 
nihilated, as  the  prefent  ftate  of  the  earth  is  noi!;  fuited  to 
their  exiftence. 

The  ikeletons  of  this  fpecies  of  animal,  which  is  by  a  Ruf- 
fian word  denominated  mamouth  or  mamoud,  as  being  enor- 
mous like  the  elephant,  and  which  might  jult  as  properly  have 
had  the  name  leviathan,  or  behemoth,  given  to  it,  are  found 
in  different  and  diflant  parts  of  the  world,  and  under  different 
climates,  as  on  the  banks  of  the  Ohio,  in  the  dominions  of  the 
ftate  of  New  York,  and  on  the  banks  of  the  Obie  in  Siberia. 
This  circumflance  again  points  out  that  thefe  animals  mutt 
have  iniiabited  fome  element  wherein  the  climates  did  not 
vary  to  the  decree  in  which  they  now  do  on  the  earth,  and 
whereby  there  was  a  general  free  communication  from  one 
fide  of  the  globe  to  the  other,  which  doth  not  now  take 
place.  Moreover,  as  the  earth  is  now  conftit'uted,  and  as  the 
animals  thereon  exift,  the  indigenous  animals  of  Europe  and 
of  America,  howfoever  fimilar  in  their  external  apparent 
ciaffes,  are  variations  in  the  one  country  from  what  ihev  are 
in  the  other. 

Eefides  the  fkeletons  of  thefe  animals  called  mammoth. 
there  have  been  found  in  other  regions  of  the  earth  parts  of 
other  fkcleions  of  enormous  animals.  The  fkeleton  of  one 
fuch,  which  is  now  in  Spain,  was  found  in  South  America.' 
This,  from  the  drawing  made  of  it,  appears  to  differ  from 
the  mammoth  :  but,  having  been  accufiomed  to  doubt  the 
vaguencfs  of  draughts,  I  can  fui^pole  ihat  this  mav,  on  exa- 
mination, be  found  to  be  of  llie  lame  nature  '■. 

There 

'^  We  have  reafon  to  believe,  from  ?.  Correfl  drawina^,  rvA  Tome  parti- 
culars Vrhvdi  luvs  re«ch^d  us  of  the  animal  l.vic  ftlijdfcii  xq,  that  it  is  of  a 

diifcunt 


33^  On  the  Mammoth* 

There  arc  alfo  found,  in  different  regions  in  the  earth,  the 
cxuvicc  and  remains  of  animals  of  a  fcale  in  majinituile 
imich  bevond  thofo  it  affords  in  its  prcii^nt  ftate,  about  which 
it  feems  ahnoft  impofliblc  to  fix  any  line  of  cnnjedture.  They 
are  fomid  in  all  ftrata,  the  niarme  ones  chiefly  in  calcareous 
ilrata  :   this  llceleton  lay  in  a  calcareous  flratum. 

The  fuppofition  that  this  animal  was  a  marine  one,  and 
dwelt  in  ihe  ocean,  relieves  the  account  of  it  from  all  diffi- 
culties as  to  its  habitation  and  food.  What  the  woods  of  the 
prefcnt  earth  deny,  the  ocean  gives  full  and  U-(tit  courfe  to — 
all  its  enormous  animal  capacities  of  motion.  The  a:  undent 
Jupply  of  the  o;;ean  could  give  food  for  this  carnivorous  ani- 
mal, and  food  which  came  within  its  power  to  attain,  on  the 
banks  of  flat  fi(h,  and  in  the  beds  of  fhell  fifh.  This  removes 
all  difficulty  as  to  its  fuflenance.  That  the  ocean  did  bring 
forth  fuch  food  in  fuch  abundance,  the  phap.nomcna  of  the 
marine  animal  compofuiou  of  the  flrata  of  the  prelent  Itatc 
of  the  earth  evinces. 

That  this  animal  was  carnivorous  appears  to  be  a  decided 
fac): ;  it  might  therefore  live  in  an  element  where  was  no 
srazinff  footf:  from  its  enormous  bu'k  it  would  require  a  fup- 
piy  of  animal  food  which  the  earth  could  not  give,  and  which 
could  only  be  found  in  the  abundance  which  the  waters  bring 
forth. 

There  are  parts  in  the  dchr'is  of  the  fkull  which  have  fome 
comparative  rcfemblancc  to  the  whale,  as  to  the  purpofe  of 
breathing  under  water;  and  from  the  width  of  the  jaws, 
fomewhat  fmiilar  to  that  of  fifli,  one  may  imagine,  when 
imagination  is  fet  to  work,  that  this  animal  might  have  had 
i-n  thofe  parts  fome  glands  calculated  to  carry  on  the  fame 
operation  as  the  gills  of  fifli  perform.  The  ribs,  as  obferved 
al)ovc,  more  fimilar  to  thofe  of  fifli  than  to  thofe  of  terref- 
trial  animals,  are  by  their  conflru<Slion  and  pofiiion  ordained 
to  refifl  a  much  heavier  and  more  forcible  external  conipref- 
fure  than  the  atmofphere  creates. 

I  (liail  make  no  apology  for  any  part  of  this  theory y  be- 
caufe,  being  declared  to  be  theory,  every  one  is  at  liberty  to 
approve  or  dilapprove  the  whole  or  any  part  thereof;  vet  I 
cannot  but  think  that  fome  very  fober  analytic  philofophers 
mav  repofe  theii  imagin  tti(jns  if  not  their  conviction  upon 
it,  imll  tlie  [)rerent  or  fome  future  fvftem  of  philofophy  fup- 
plies  ihem  with  a  better.  I  will  therefore  venture  to  fay  to 
any  philofophical  fociety,  royal  or  liberal, 

S'  quid  novifti  rcftius  iftis, 

CanJidus  imjieiti :  fi  non.   liis  iirere  mecuni. 

diticn-Ti'   'pccies  from    ihe  man.moth.      V\  e  Ihall  iiere  mention  only  one 
Ipecific  difference — its  ribs  are  nearly  cylindrical, — Edit. 

I  will 


On  the  frefent  Stale  of  Aerojlation.  337 

T  will  not  clofe  mv  refleftions  on  this  fabjccl,  which  was 
tounci  in  North  America,  and  is  now  exhibited  in  London  by 
Mr.  Pcale,  a  vownor  American,  bv  whofe  pericverino;  induftry  it 
was  dug  up,  without  faying  in  verv  truth,  and  not  in  compli- 
ment, that  this  exhibition  will  derive  every  advantage  which 
can  arife  from  an  objeft  of  this  fort,  from  the  modeft  fcien- 
tific  knowlcdcre  and  the  precifenefs  of  information  which  this 
young  man,  in  the  true  analvtic  wav  of  an  American,  ex- 
plains it ;  and  from  the  collection  of  other  articles  with  which 
he  accompanies  fuch  explanation  as  with  a  commentary. 


LVI.    Remarks  on  the  prefent   State  of  Acrcjlation.     By 
Mr.  G.  J.  Wright*. 

oUBSEQUENT  to  the  difcoverv  of  marine  navigation,  the 
daily  proofs  of  aerial  flight,  as  witnelTed  among  the  feathered 
tribe,  ferved  to  fugged  to  the  antients  the  probability  of 
piercing  the  unexplored  regions  of  the  atmofphere :  various 
have  been  their  attempts  for  this  purpofe,  which  (agreeably 
to  the  then  pre-eminence  of  mechanical  over  the  other 
branches  of  philofophy)  were  confined  to  the  invention  of 
machines  to  aflill  man  himfelf  in  imitating  the  motions  of 
the  feathered  race,  but  more  particularly  to  the  contrivance 
of  flying  automata,  as  may  be  learnt  from  the  writings  of 
many  authors. 

To  enumerate  and  particularize  thefe  inventions  would  be 
of  no  avail,  efpeciallv  as  the  bare  recital  of  many  of  them 
would  at  once  confirm  their  abfiirdity  ;  fo  that  we  may  reckon 
nothing  to  have  been  pra6licallv  concerted  toward  aeroltation 
till  the  experiment  of  one  Gufman,  a  Portuguefe  friar,  who 
is  reported,  c^rlv  in  the  i8th  century,  to  have  launched  a 
paper  bag  into  the  air;  which  however  foon  fcl!^  after  attain- 
ing the  height  of  300  feet. 

Many  doubts  have  arifen  refpecting  the  truth  of  this  flate- 
ment,  principally  from  the  fuppofed  unacquaintance  of  the 
philofophers  of  that  early  period  with  the  qualities  and  \ar\- 
jng  denfitics  of  aerial  fluids,  as  alfo  the  little  probability  that 
an  elaftic  fluid  could  be  contined,  for  anv  length  of  time,  by 
paper,  of  which  it  has  been  aflerted  that  the  pores  are  indeed 
impermeable  to  air,  thousih  water  eaflly  percolates  them  : 
hence  it  has  been  inferred  that  the  particles  of  water  are  finer 
than  thofe  of  air.  'Tis  certainly  true  that  air  may  be  con- 
fiued  by  paper,  provided  fuch  air  be  deUitute  of  moifture,  and 

*  Comrr.i'nicntef'.  by  the  Au.r.or, 
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incapable  of  exerting  a  chemical  a61ion  ihereon  :  but  if  water 
pafTes  the  pores  of  paper,  it  is  nioft  probably  occafioned  by 
its  fird  cffeding  a  folution  of  the  mucilage,  by  which  means 
the  reft  of  the  fluid  iinds  an  eafy  palfagc  ;  for,  the  hotter  the 
water,  the  quicker  ddcs  it  percolate;  and  till;  is  not  attributable 
to  anv  fupitofed  attenuation  of  the  individual  particles  ol  tlui 
fluid,  but  to  an  actual  lolution  of  the  paper  itlelt ;  oiherwifc 
the  lirengih  of  eaeh  fingle  fibre  would  remain  unimpaired 
by  the  difference  of  temperature  in  the  water;  the  contrary 
to  which  the  manufa6lure  of  paper  itlelf  will  evince. 

The  difficulty,  therefore,  of  obtaining  the  gafes  in  a  flate 
of  drvnefs  in  lb  large  a  quantity  as  is  required  for  aeroltatic 
experiments,  will  ever  remain  an  impediment  to  the  nfe  of 
paper  for  anv  other  than  balloons  of  Imall  diameter,  and  011 
the  principle  of  Montgolfler.  Two  brothers  of  this  name, 
natives  of  France,  confidering  the  diflerence  in  the  fpecific 
gravity  of  heated  and  cool  air,  juitly  imacrined,  that  if  a  bag, 
luthciently  large,  were  filled  with  ihe  former,  the  weight  of 
the  incloled  Jicated  air  and  bag  together  would  be  lefs  than 
an  equal  bulk  of  atmofpheric  air  of  ordinary  temperature,  and 
that  iuch  an  apparatus  would  afcend  till  it  fliould  attain  that 
elevation  where  the  refpective  gravities  would  correfpond. 

Experiment  fully  verified  the  opinion  they  had  formed, 
and  M.  Pilatre  de  Rozier  was  the  firft  to  make  trial  of  us 
fecurity. 

The  inconveniences  peculiar  to  machines  rendered  buoy- 
ant by  heated  air,  aroi'e  from  the  impoflibilitv  of  keeping  up 
the  elevated  temperature  of  the  inclofed  air  without  the  con- 
tinued renewal  of  fuel,  and  that  in  large  quantity ;  whereby 
the  travellers  were  cxpofed  to  great  danger  from  the  occafion- 
ally  fudden  and  unavoidable  expanfion  of  the  flames,  and  their 
inability  to  command  that  uniformity  of  rarefadion  fo  necef- 
fary  to  the  fafety  of  the  voyage. 

As  aerial  chemiftrv  had  been  before  this  time  making  rapid 
advances,  fo  the  philofophical  world,  through  the  Indefati- 
gai)le  labours  of  the  honourable  ]Mr.  Cuvendifli,  had  been 
made  acquainted  with  the  properties  of  inflammable  air, 
whofe  fpecific  gravity,  in  a  tolerably  pure  flate,  is  at  leaft 
twelve  times  lighter  than  atmofpheric  air.  Docl:or  Black 
firft;  applied  this  newly  diicovered  gas  to  balloons,  by  fuggefl- 
ing  iis  inclofure  in  an  air-tight  bag,  as  capable  of  raifing  it- 
felf  into  the  atmofphere,  agreeably  to  the  common  hydrofta- 
tical  axiom,  that  bodies  immerfed  in  a  fluid  heavier  than 
themfelves  mufl:  inevitably  float  in  that  fluid  ;  and  that,  as 
the  denfity  of  fluids  is  proportionate  to  their  heights,  fo  the 
lighter  body  will  continue  to  rife  till  its  gravity  Ihall  corre- 
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fpond.  with  that  of  an  equal  bulk  of  the  flukl  in  which  it  is 
immerfetl.  Although  Dr.  Black  undoubtedly  iirft  fuggefted 
the  propriety  of  applying  inflammable  air  to  aeroftaiic  puv- 
pofes,  Mr.  Cavallo  had  the  honour  of  firft  putting  it  into 
praiStice,  which  we  find  him  to  have  been  engaged  in  per- 
forming in  the  year  1782:  but  his  experiments  went  no 
further  than  a  demonilration  of  the  doctor's  fuggcftions ;  and 
the  afcent  of  foap-balls  filled  with  inflammable  air  (as  being 
the  firll  experiment  of  the  kind)  is  an  original  idea,  for 
which  we  are  indebted  to  him. 

The  firft  inflammable-air-balloon  was  launched  on  the 
continent  by  MeiTrs.  Roberts  and  a  Mr.  Charles  in  the  year 
1783;  and  the  greater  expediency  of  thefe  latter  machines 
over  thofe  elevated  by  heated  air,  foon  raifed  them  to  that 
pre-eminence  they  feemed  jultly  entitled  to:  yet  even  with 
thefe  there  was  conjoined  the  difadvantage  of  not  being  able 
to  raife  or  lower  them  without  a  lofs  of  bailaft  in  the  firft,  and 
of  gas  in  the  latter  cafe.  This  fuggefted  the  idea  of  inclofing 
a  bag  of  heated  air  in  one  of  inflammable  air,  whereby,  on 
varying  the  temperature  of  this  inner  balloon_,  the  whole  ap- 
paratus could  be  raifed  or  lowered  ad  Ub'itum,  without  lofs  of 
gas  or  bailaft.  But  as  the  vicinity  of  fire  to  hydrogen  air  and 
common  air  endangers  a  mutual  explofion,  fo  this  unfortu- 
nate plan  deprived  the  world  of  that  moft  intrepid  philofopher 
M.  Pilatre  de  Rozior,  who  has  the  honour  to  bear  the  palm 
of  aeroftation,  in  being  the  firft  man  who  ever  abandoned  him- 
felf  to  the  atmofphere  in  a  balloon. 

If  we  confider  the  natural  difpofition  of  Frenchmen,  ever 
prompting  them  to  the  purfui't  of  novelty,  we  fliall  not  be 
furprifed  to  find  them  warm  advocates  for  the  progrefs  of  this 
new  art;  eccentricity  in  the  choice  of  their  refearches  and 
amufcments  having  been  ever  a  prominent  trait  in  their  na- 
tional character.  Enlivened  by  the  native  foftnefs  of  their 
climate,  their  difpofitions  partake  of  that  gaiety  which  is  to 
be  found  only  in  a  country  like  theirs,  where  a  lefs  flugoifh 
atmofphere  and  more  uniform  temperature  tend  to  prelerve 
a  conftant  vivacity  of  mind.  A  latitude  fo  favoured  with 
iercnity  of  feafon  produces  an  abundance  of  vegetables  and 
fruits,  the  want  of  a  greater  mixture  of  which  in  the  diet  of 
Engiiflmien  caufes  the  more  prevalent  fedatenefs  of  their 
manners,  lubdues  a  tendency  to  volatility,  and  keeps  them 
from  wandering  from  one  purfuit  to  another.  Hence  we 
are  lefs  likely  to  wituefs  among  ourfelves  that  fudden  enihu- 
liafm  for  the  progrefs  of  any  new  art,  and  efpeciallv  of  this 
(to  fume)  fi'.eminglv  unimportant  one  :  we  have  therefore  had 
very  tew  inUaucts  here  of  balloon  excurfions  undertaken  by 
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really  philofophical  men;  and,  except  Mr.  Baldwin,  noi>e 
have  contribiiicd  aughi  to  the  fcicnee.  IJis  ircalilc  *,  com- 
piled from  the  nitmorajula  of  a  fmsile  vovaire,  is  witliout  it:> 
equal,  anJ  under  fuch  a  philofopher  the  art  mud  foon  have 
attained  all  the  perfcdion  it  could  be  capable  of;  while  ils 
prefcnt  low  Itatccan  be  attributed  onlv  to  the  impolfibility  of 
finding  his  rival.  The  Ireatife  of  Mr.  Cavallof  is  an  excel- 
lent book  for  practical  purpofcs;  and  in  thefe  two  volumes 
we  find  all  the  yet  afcertaincd  fatJls  relating  to  aeroftation  |  ; 
the  pamphlets  compiled  by  others  being  of  no  value,  as  con- 
taining for  the  moCt  part  a  repetition  merely  of  trilling  occur- 
rence; of  no  avail  to  future  balloonifts. 

Subfcquent  lo  the  experiment  of  MeflTrs.  Charles  and  Ro- 
berts, many  voyo.ges  were  undertaken,  both  in  France  and 
this  country,  during  the  years  1784  and  i"]^^  :  and  after  the 
public  curiofity  w  as  in  fome  meafure  abated,  the  purfuit  itfelf 
iunk  in  the  general  opinion,  and  received  attention  only  from 
a  Mr.  Blanchard,  a  French  ocntleman,  who  for  vcars  before 
had  been  dcvifing  \arioiis  methods  to  fly  by  mechanical 
means.  This  amateur  (who  has  made  near  fifty  aiirial  voy- 
ages, and  who,  in  his  feveral  attempts  to  improve  the  art, 
has  met  with  fome  unfortunate  accidents)  is  the  original  in- 
ventor of  the  parachute  ;  but  his  effay  therewith  was  not  at- 
tended with  fucccfs  to  himfelf§,  although  the  animals  he  at 
times  had  committed  to  it  for  defccnt  never  experienced  the 
fl'ightcit  fhock.  Excepting  then  Mr.  Blanchard,  we  fmd  the 
art  making  no  further  progrefs;  and  even  the  attempts  of  this 
gentleman  for  the  purpofe  proved  abortive. 

The  fecond  a?ra  of  ae rotation  may  be  faid  to  commence 
with  the  eflabliOmient  of  the  acroftatic  fchool  at  Meudon,  in 
the  vicinity  of  Paris  II ;  and  the  flrfl:  immediate  fervice  of  a 
balloon  appears  to  have  been  derived  in  the  battle  of  Fleurus, 
in  the  Aullrian  Netherlands,  where  from  an  elevated  ftation 
the  French  aeronaut  beheld  the  movements  of  the  enemy; 
and  by  indicating  the  fame  by  a  telegraph  purpofely  attached 
to  the  car,  tlie  battle  is  reported  to  have  been  gained  by  the 
French,  principally  from  this  contrivance  to  overlook  the  ope- 

*  Atiropaidia.  or  Narrative  of  a  Balloon  Excuriion  fruin  Chcftcri  by 
T.  'Dnliiwin,  A.M.   i:S6. 

f  Ilillory  and  l'r.i£lice  of  Aeroftation;  by  Tiberius  Cavallo,  F.  R.  S. 

*  In  the  French  langus;.rc  we  have  Defcr'ipiioH  ties  Expirierces  Aevofta- 
tiqufis  par  AI.  Ijuj'as  St.  Foil  J.  z  torn. 

§  in  an  expt-rinient  at  Bale,  in  venturing  to  defctRj  by  liis  parachute, 
he  unfortunately  brr.t^e  his  ie^. 

jj  Sec  ti^e  nci-ount  ciF  the  French  al-rort;uic  inftitutc  ii;  t';c  fixth  vohimc- 
of  the  iVlonthly  iViagazine. 
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rations  of  the  combined  armies.  Various  reports  have  at 
times  reached  us  concerning  the  pretended  fiouridiins;  ftate 
of  this  aerollatic  fchool ;  but  during  the  few  years  of  its  efta- 
bhfhment  no  improvements  appear  to  have  been  made  furtlier 
than  the  compolition  of  the  varnifli,  which  is  brought  to  the 
greateft  perfeilion;  and  Mr.  Garnerin  informed  me  the  efta- 
bhlhment  itfelf  is  now  given  up. 

We  find  then  that  the  apparatus  Itfelf  has  undergone  no 
confirmed  improvement;  perhaps  from  the  purfuit  being  ge- 
nerally attended  to  by  enthufiafts  in  novelty,  ftrangers  to  ge- 
nuine fcience  natural  or  mechanical.  Thus  an  aeronaut  in 
the  prefent  day  is  compelled  to  go  in  the  dire6lion  of  the 
wind  ;  and  in  defcending,  calmly  fits  in  his  car  to  be  knocked 
againft  every  tree,  houfe,  or  hedge,  that  may  come  in  his 
way.  So  long,  therefore,  as  aerial  adventurers  are  liable  to 
fuch  dangerous  dilemmas,  it  is  no  wonder  we  find  fo  few  in- 
clined to  repeat  their  voyages;  as  the  tranfitory  enjoyment  of 
a  view  above  the  clouds,  is  feldom  fufficient  to  incite  a  fccond 
attempt  under  fuch  threatening  circumliances. 

The  relloration  of  peace  affording  to  foreigners  an  oppor- 
tunity of  vifiting  this  country,  whether  prompted  by  curiofitv 
or  to  exhibit  the  produ£lions  of  their  inventixe  genius,  this 
crifis  proved  a  means  of  again  exciting  the  attention  of  the 
Engliih  public  to  the  almolt  forgotten  fubjeft  of  aeroftation, 
as  revived  by  the  advertifements  of  Mr.  Garnerin  ;  a  man  of 
an  ingenious  turn  of  mind,  without  that  collateral  acquaint- 
ance with  the  feveral  fciences  on  which  refl;s  the  onlv  fare 
foundation  for  improving  the  arts,  and  efpecially  this  pecu- 
liar branch  of  philofophy,  which  feems  10  be  h.is  nativeyor/f. 

Having-  made  a  number  of  aerial  voyages,  his  mechanical 
ac(|uaintance  with  the  requintes  for  infuring  fuccefs  was  con- 
firmed by  frequent  experience;  but  further  than  this  we  do 
not  find  him  to  have,  attained.  He  is  alfo  the  firtt  aeronaut 
that  has  fucceeded  in  a  fafe  defeent  by  the  parachute — an  ex- 
periment which  is  of  the  firft  confe{]uence  to  the  pro^refs  of 
aeroftation.  The  late  voyages  made  in  this  country  by  this 
latter  gentleman  are  freili  in  the  memory  of  every  one,  and 
we .  have  only  to  regret  that  fo  experienced  an  adventurer 
fliould  poffefs  fo  fmall  a  fliare  of  the  knowledge  requifite  to 
raife  aerial  navigation  to  tlie  perfection  it  might  perhaps 
otherwife  foon  attain. 

As  an  advocate  for  afcertaining  the  ilTue  of  whatever  mav 
be  dubious  in  the  prefent  ftate  of  our  knowledge,  [  felt  anx- 
ious to  feize  {^  happy  an  opportunity  of  inveliigatino-  what 
degree  of  diminiihed  prelfure  the  human  conftitntion  coidd 
lupport,  as  prcfented  in  the  intended  experiment  with  the  pa- 

Y  3  •        rachute; 
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rachute:  for  this  reafon  I  ofTered  to  Mr.  Garnerin,  that,  as 
his  balloon  was  capable  of  carrying  four  perfons,  it  would  be 
fully  adequate  to  liie  conveyance  of  two,  together  with  the 
parachute  and  ballall :  under  fuch  circumftances  it  would  be 
necelfary  to  fufpend  the  parachute  beneath  the  car;  and  my 
intention  was  to  occupy  the  latter  mvfelf.  An  oiTer  fo  ad- 
vantageous for  fccuring  Mr.  Garnerin 's  machine  (otherwife 
left  at  random)  was  rejected  by  him,  from  the  acknowledge- 
ment of  his  doubts  relpedling  the  event  of  fo  novel  an  expe- 
riment. But  I  truft  this  experiment  will  not  long  remain 
imattended  to  by  fuch  as  may  have  an  oj)portunitv  of  per- 
formiuo-it:  the  effecHs  fubfeqr.ently  taking  place  from  the 
lofs  of  a  weight  of  upwards  of  200  pounds  at  an  elevation  of 
jo.coo  feetj  are  not  fo  terrific  as  might  be  imagined;  as 
duriiii:;  this  after-afctnt  no  danger  could  attach  to  the  ma- 
chine;  for,  its  neck  being  open,  and  thereby  aflTording  an  exit 
to  the  gas,  now  fomewhat  more  expanded  by  the  ablence  of 
the  mechanical  preffure  of  the  s:o  pounds  juil  loft,  vet  gra- 
dually ftill  more  expanding  itfelf  as  it  attains  in  this  afceniion 
a  zone  of  air  of  lelfer  deiilitv,  would  neceffarily  prevent  any 
rupture  from  that  caufe  ;  while,  if  the  aeronaut  found  his  re- 
fpiration  too  much  afl'efted  to  allow  his  attiiinnient  of  the  ut- 
molt  height  furmountable  under  thefc  circuniltances,  he  could 
have  nothing  to  fear  fo  long  as  he  has  the  valve  at  command. 
Neither  have  we  anv  caufe  for  apprehenfion  from  the  velocity 
likely  to  take  place,  il"  the  traveller  is  not  too  near  to  the  body 
of  the  balloon,  or  in  a  fitting  pofition  ;  in  both  which  cafes 
it  is  doubtful  whether  the  approximation  to  a  vacuum  *  in 
the  luakc  and  immediately  in  the  vicinity  of  the  lower  pole 
of  a  lart[e  Ipherical  body,  afcending  with  frcat  velocity,  might 
not  endanger  affhyxm^  from  the  Juddenly  dmiiniflied  denfity 
of  the  air  received  into  the  lungs  f. 

At  the  fame  time,  to  fuch  as  dcfcend  by  a  parachute  from 
a  balloon  left  at  random,  I  would  advife  an  attention  to  the 
following  fimple  precaution,  which  cannot  fail  of  infuring  the 

*  Agreeably  to  what  we  learn  in  projeftiks,  that  a  bcdv  moving  with  a 
velocity  of  1200  feet  in  a  fecond,  leaves  behind  it  an  a6tua!  vacuum  ;  3H0 
exempiificiJ  in  the  common  extrclfc  of  fv\inging,  wh.re  a  flightly  foffb- 
eating  fenfation  is  experienced  in  the  retrograde  motion  of  tiie  macliine, 
occafioned  by  the  pcrfon  fitting  in  the  wake  formed  by  the  recoil  of  his 
ovz-h  body. 

f  As  1  have  nointention  to  fpeak  in  this  place  of  the  eft"t('[^^s  likelv  to 
cnfue  to  an  aeronaut  in  cafes  \vheie,the  valve  beingunexpeftcdlvfoundovit 
of  repair,  he  is  obliged  10  remam  at  the  then  -Jnavoidaole  equilibrium,  I 
fhall  refewe  thefe  points  nf  difculhon  as  the  fuhjeft  of  a  paper  I  propofe  to 
tianfmit  at  a  future  opportunity,  in  immediate  reference  to  the  probable 
cfftiis  of  diminilhed  atmofpheiic  preffure  on  the  animal  fyftem. 

fpeedy 
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fpeedy  defcent  and  recovery  of  the  latter.  In  afcending  with 
k  parachute  according  to  the  prefent  conftruftion  (the  aero- 
naut l)elng  out  of  the  reach  of  the  neck  of  the  balloon)^  it  will 
be  advifable  to  leave  the  neck  open  about  a  foot  or  more : 
previous  to  the  afcent  procure  a  cord  whofe  length  muft  equal 
half  the  perpendicular  circumference  of  the  balloon  when  at 
its  full  diftenfion  ;  attach  one  end  of  the  cord  to  the  zenith 
of  the  balloon  cxternallv,  or  to  the  netting  immediately  over 
it,  and  (leaving  it  detached  throughout  the  whole  of  its  re- 
maining length)  to  the  other  end  fatten  a  weight  of  about 
20  pounds.  I  fav,  when  the  feparation  between  the  para- 
chute and  balloon  is  made,  the  latter,  being  deliitute  of  any 
other  poife,  will  gradually  yield  to  this  above-mentioned 
weight,  and  by  its  means  the  open  neck  of  the  balloon  will 
progreflively  be  made  to  afcend  ;  while  the  zenith  will  be 
drawn  downwards,  the  machine  thereby  inverted,  and  the 
preflure  of  the  external  atmofpheric  air  will  in  a  ihort  time 
force  out  the  inflammable  gas,  and  the  whole  bag  quickly 
defcend  *. 

It  would  appear,  from  the  above  fliort  review  of  the  ftate 
of  aeroftation,  that  we  have  as  yet  made  no  further  progrefs 
than  the  attainment  of  the  means  of  rifing  into  the  atmo- 
fphere,  of  afcending  and  defcending  a  very  limited  number 
of  times,  and  of  departing  from  the  machine  in  fafety  in  cafe 
of  any  immediate  wifh  on  the  part  of  the  traveller  when  his 
flay  therewith  appears  hazardous.  As  thefe  are  matters  fuf- 
ficient  to  difpel  apprehenfion  from  the  minds  of  thofe  who 
may  be  inclined  to  attend  to  this  branch  of  philofophy,  it 
may  not  be  amifs  to  fubjoin  thofe  requifites  and  precautions, 
an  attention  to  which  will  not  fail  to  enable  the  amateur  to 
purfue  this  modern  difcovery  with  expedience  and  economy. 

The  ftuff  uniformly  made  ufe  of  in  the  conftruftion  of  bal- 
loons to  be  raifed  by  inflammable  air  is  fllk  luflring,  {taffetas 
lujlre,)  which  is  a  fubftance  extremely  well  calculated  for  the 
purpofe,  as  pofleliing  the  valuable  properties  of  clofenefs  of 
texture  and  uncommon  ftrength,  yet  of  little  weight  f:   but 

the 

•  FindinjT  Mr.  Garnerin,  notwithftandirg  repeated  applications,  averfe 
to  :iiy  accompanying  him  in  the  manner  1  propoled,  I  adviicd  him  to  take 
advdntagc  of  tliis  eafy  method  of  fecuring  bis  machine  ;  but  he  chofe 
rather  to  follow  his  own  un.certain  project  of  f  <)uning  the  neck  of  the  bal- 
ioon,  ill  order  that,  as  it  afterwards  continued  to  afcend  to  a  more  rare  at- 
niofphcre,the  force  of  the  expanding  inflammable  air  (thus  prevented  from 
efcaping)  might  overcome  the  rctiltance  of  the  filk,  and  caufe  a  rupture 
fufticient  to  let  out  the  gas :  but  in  our  fmall  illand  the  machine  might 
have  been  irrecoverably  loll  in  the  ocean  before  thefe  effects  had  taken 
place. 

t  Balloons  to  be  raifed  by  heated  air  are  conftruftcd  of  linen  foaked 
Y4  ii> 
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the  price  of  this  filk,  though  more  moderate  in  France,  is  in 
this  country  fo  high  *  as  lo  augment  the  CNpcnR-  of  a  midcUing- 
fized  balloon  ainiolt  to  a  prohibition  to  any  but  the  wealthicll 
individuals.  I  do  not  fee,  therefore,  why  ftrong  cambric 
muflin,  rinfcd  in  dryino-  oil  |,  (previous  to  fewing  the  pieces 
together,)  Hiould  not  fully  anfwer  every  purpofe.  After  pro- 
viding the  neceHary  (juantitv  of  the  ftuM",  and  each  piece  hav- 
ing been  properly  prepared  with  the  drying  oil,  let  the  cor- 
relponding  edges  be  fewetl  together  in  fiich  a  manner  as  to 
leave  about  half  an  inch  of  one  piece  beyond  the  edge  of  the 
other,  in  order  that  this  may,  in  a  fubfequent  row  of  ftilches, 
be  turned  over  the  latter,  and  both  again  fewed  down  toge- 
ther: by  fo  doing,  a  confiderable  degree  of  llrength  is  given 
to  the  whole  bag  at  the  feams,  and  the  hazard  of  the  gas 
efcaping  doubly  prevented.  Having  gone  in  this  manner 
through  all  the  feams,  the  following  method  of  Mr.  Blan- 
chard  is  admirablv  calculated  to  render  ihem  vet  more  per- 
fectly an*-tight.  The  feam  being  doubly  ftilclied  as  above, 
lay  beneath  it  a  piece  of  brown  paper,  and  alio  another  piece 
over  it  on  the  outfide;  upon  this  latter  pafs  feveral  times  a 
common  fire-iron  heated  jnfl:  fufficiently  to  foften  the  drying 
oil  in  the  feam  :  this  done,  everv  inlerftice  will  be  now  elofed, 
and  the  feam  rendered  completely  air-tight. 

The  neck  of  the  balloon  being  left  a  foot  in  diameter  and 
three  in  length,  and  all  the  feams  fmidied,  the  bag  will  be 
ready  to  receive  the  varnifli,  a  fingle  coaling  of  which  on  the 

in  a  folution  of  alum  or  fal-ammoniac  and  common  fize :  Mr.  Ca- 
vallo  recommends  a  gallon  of  water  to  a  pound  of  each  of  the  two  ingre- 
dients: it  may  then  be  fewed  into  the  required  fiiape,  and  afterwards  once 
varnilhed  on  the  outfidc  with  merely  drying  Hnfeed  oil,  adding  a  fmall 
quantity  of  neat's-foot  oil  to  prevent  its  being  tticky.  The  ri'iuorfilicuviy 
or  liquor  of  flints  of  the  chemifts,  prepared  by  melting  together  one  part 
of  fand  or  powdered  flints  and  four  parts  of  iived  alkali,  might,  perhaps, 
be  advanragcoufly  fubftituted  for  the  faline  ingredients  above  mentioned, 
as  rendering  paper  or  cloth  varniflied  therewith  pcrfeflly  incombuftiblc. 

*  Silk  luftring  may  be  piirchafed  on  the  continent  at  live  fliillings  the 
yard,  but  here  for  not  lefs  than  nine. 

•j-  In  rendering  oil  drying  for  aiiroftatic  purpofes  we  fiiould  avoid  the 
life  of  metallic  oxides,  as  litharge,  2^c.,  which  rot  the  UutF  of  the  enve- 
lope;  befides  that  hvdrogen  gas,  by  gradually  reducing  the  metals,  cor- 
rodes fuch  varnilh,  turning  it  black,  and  in  time  caufuig  it  to  crack.  The 
bell  method  to  prevent  thefe  inconveniences  is  to  allow  tlic  oil  to  ftand  for 
feveral  weeks  over  unilakcd  lime,  or  to  diiFolve  in  it  a  fmall  quantity  of 
gum-fimdarac,  gum-lac,  maftich,  feed-lac,  or  common  rclin  ;  all  of  which, 
vhen  finely  powdered,  may  be  diflblvcd  in  linfccd  oil  by  well  boiling, 
thub  commur.icaiing  to  the  oil  the  property  of  drying,  yet  retaining  elafti- 
city.  Silk  and  canvas  for  umbrellas,  &c.  are  varnilhed  with  a  folution  of 
either  refin  or  gum-lac,  mtltcd  with  crying  linfted  oil  to  the  ccnfillcnce  of 
a  thick  balfam,  fo  as  not  to  run  about :  thus  varnifhed  they  are  very  little 
heavier  than  before,  though  impermeable  to  air  or  wa^r, 

outfide 
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outfide  is  found  preferable  to  the  former  method  of  giving  an 
internal  as  well  as  an  external  coat.  The  compofitions  for 
varnifliing  balloons'^  have  been  varioufly  modified;  but, 
upon  the  whole,  the  mod  approved  appears  to  be  the  bird- 
lime varnifli  of  M.  Faujas  St.  Fond,  prepared  after  Mr.  Ca- 
vallo's  method  as  follows  : 

''In  order  to  render  linfeed  oil  drying,  boil  it,  with  two  ounces 
of  fugar  of  lead  and  three  ounces  of  litharge  f  for  every  pint 
of  oil,  till  they  are  diffolved,  which  may  be  in  half  an  hour. 
Then  put  a  pound  of  bird-lime  and  half  a  pint  of  the  drying 
oil  into  an  iron  or  copper. veiTel  whofe  capacity  fliould  equal 
about  a  gallon,  and  let  it  boil  very  gently  over  a  flow  char- 
coal fire  till  the  bird-lime  ceafes  to  crackle,  which  will  be  in 
about  half  or  three  quarters  of  an  hour  :  then  pour  upon  it 
two  pints  and  a  half  more  of  the  drying  oil,  and  let  it  boil 
about  an  hour  longer,  ftirring  it  frequently  with  an  iron  or 
wooden  fpatula.  As  the  varnifli  whilft  boiling,  and  efpe- 
cially  when  nearly  done,  fwells  very  much,  care  fhould  be 
taken  to  remove  in  thofe  cafes  the  pot  from  the  fire,  and  re- 
place it  when  the  varnifli  fubfides  ;  otherwife  it  will  boil 
over.  Whillt  the  fluff  is  boiling  the  operator  fliould  occa- 
fionally  examine  whether  it  has  boiled  enough;  which  may 
be  known  by  obferving  whether,  when  rubbed  between  two 
knives  and  then  feparated  from  one  another,  the  varuifli 
forms  threads  between  them,  as  it  muft  then  be  removed 
from  the  fire  :  when  nearly  cool,  add  about  an  equal  quantity 
of  fpirit  of  turpentine  :  in  ufing  the  varnifli,  the  ituff  mufl  be 
ftretched  and  the  varnifli  lukewarm :  in  24  hours  it  will  be 
dry." 

Every  balloon  ihould  be  provided  with  a  valve  fo  con- 
ftrufted  as  to  open  inwards,  having  alfo  a  fpring  to  keep  it 
fluit.  The  firing  by  which  this  valve  is  regulated  muft  pafs 
through  a  fmall  hole  in  the  lower  part  of  the  balloon  to  the 
car;  its  length  muft  be  fuch  as  to  allow  feveral  coils  of  it  to 
remain  in  the  boat :  this  is  a  requifite  precaution,  as,  when 
the  inflammable  air  is  much  expanded,  the  horizontal  dia- 
meter t)f  the  balloon  is  fo  much  more  extended,  and  its  lower 

*  As  the  elaftic  t;um,  known  by  the  name  of  Indian  rubber,  has  been 
much  extolled  as  a  varnifli,  the  following  method  of  making  it,  as  prac- 
tifed  by  Mr.  Blanchaird,  may  not  prove  unacceptable  : — Dilfolve  clafric 
gum,  cut  fmall,  in  five  times  its  weight  of  reftitied  efiTcntial  oil  of  turpen- 
tine, (ethereal  fpirit  of  turpentine  of  the  (hops,)  by  keeping  them  Ibmedays 
together;  then  boil  one  ounce  of  this  folution  in  eight  ounces  of  drying 
linfeed  oil  for  a  few  minutes  ;  ftrain  the  folution,  and  ufe  it  warm. 
■  t  The  metallic  oxides  are  lefs  exceptionable  in  the  outer  varnifh  of  a 
balloon  than  internallv,  as  the  firft  foaking  in  drying  oil  ferves  to  Ihield 
the  external  vainiih  from  the  action  of  the  gas. 

pole 
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pole  conffquentlv  drawn  proportional »ly  upwards,  that  the 
firing  of  the  v.ihe  will  be  othcrwiH-  out  of  the  traveller's 
reach  ;  an  accident  which  has  frc(]iiently  obliged  them  to 
climb  up  into  tlie  netting  to  regain  it.  The  valve  itfelf 
Should  be  covered  with  foft  leather,  reaching  an  inch  or  two 
beyond  its  edge  every  way.  Its  lituation  fliould  be  upon 
the  equator*,  (and  not,  as  generally  dirc<Slcd,  near  the  top,) 
clfe  the  lightcll  gas  will  be  that  which  will  cfcape ;  not  to 
mention  alio  tlie  greater  uiconvenience  in  the  latter  cafe, 
arifnig  from  the  eftrihluhment  of  a  coni[>letc  current  of  atmo- 
fpheric  air  through  the  balloon  bv  the  neck  and  valve  toge- 
ther (the  neck  being  generally  left -open  a  few  inches),  where- 
by a  quantity  of  the  lighter  gas  is  carried  ofi"  greater  than  one 
would  imagine.  To  obviate  this,  the  neck  and  valve  (liouid 
never  be  both  open  at  one  time  ;  and  I  ajiprehend  the  acci- 
dents frequently  occafioned  by  the  ufuallv  rapid  defccnt  and 
rebounding  of  a  balloon,  arc  to  be  attrdjuted  to  an  inattention 
to  this  precaution;  the  gas  being  violently  carried  out  of  the 
valve  by  a  current  of  air  running  through  the  balloon,  and 
this  current  increafing  with  the  velocity  of  the  defcent ;  fo 
that,  when  the  valve  is  again  clofed,  the  balloon  is  found  to 
have  decreafed  in  levity  much  more  than  was  wifhed  for. 

The  car  for  balloons  may  be  left  to  the  option  of  the  ama- 
teur,   remembering  that  light  weight,   and  the  property  of 
floating  if  delcending  over  water,  be  attended  to. 
[To  be  conunued.] 


LVII,  Extra B  from  a  Memoir  on  the  Properties  of  Yltria 
Earth  compared  ivith  thofe  of  Glucine;  on  the  Foffils  in 
Kvhich  the  former  of  thcfe  Earths  Is  contained  ;  and  on  the 
Dlfcovery  of  a  neiu  Subjlance  of  a  Metallic  Nature.     By" 

A.  G.  EKEBERGf. 

X  HE  firft  part  of  this  memoir  contains  an  account  of 
fome  experiment?,  made  by  M.  Ekeberg,  to  cftablifli  the 
difference  between  glucine  and  the  earth  difcovered  in  the 
gadoliniie,  and  called  yttria  or  gadoline;  but  as  the  pe- 
culiar nature  of  each  of  thefe    earths  is  alreatiy  well  known 

*  The  opening  of  the  valve  beinii;  fometimcs  required  during  the  rapid 
afccni'on  of  ?.  balloon,  and  being  followed  alfo  by  a  quick  defcent,  the 
cqu;itor  is  pointed  out  as  the  molt  proper  fnuation  in  which  to  pl;-ce  the 
valve,  to  prevent  tlie  atmofpheric  air  ficm  ruthing  in  either  cafe  into  the 
balloon. 

+  FrriTi  the  'TranjaElions  of  the  Acailemy  of  Sciaues  at  Siorkbolm  for 
iFoi,  1)1  ll  quarter. 

t(d 
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to  chemlfts,    it  is  here  needlefs  to  repeat  what  has  been 
already  faid  on  that  fubjeft. 

As  the  other  is  interefting  on  account  of  its  novelty,  we 
Ihall  lay  before  our  readers  the  obfervations  made  on  it  by 
the  author. 

Though  the  mineral  fubftance  I  difcovered,  favs  he,  con- 
tains yliria,  it  could  not  be  clafl'ed  in  a  fyftem  of  minera- 
logy as  a  fpecies  of  earth,  on  account  of  the  more  abundant 
mixture  it  contains  of  another  fubftance  equally  remark- 
able, arid  which  muft  increafe  the  clafs  of  metals,  already 
very  numerous.  I  found  this  fu'iftance  in  two  foflils,  ob- 
tained from  different  places  :  in  one  of  them,  it  was  united 
with  iron  and  manganefe  ;  and  in  the  other,  with  the  former 
of  thefe  metals  and  gadcline. 

This  new  metallic  fubftance  is  -diftinguiflied  by  its  info- 
hibility  in  all  acids.  The  only  re-agent  which  has  any 
attion  on  it  is  cauftic  fixed  alkali.  When  fubjefted  to  heat 
with  this  alkali,  if  the  mafs  be  then  lixiviated,  it  partlv  dif- 
folves  in  the  water,  and  iuffers  itfolf  to  be  precipitated  from 
that  folution,  bv  means  of  an  acid — but  without  the  preci- 
pitate being  in  anv  manner  attacked,  whatever  be  the  quan- 
tity of  the  acid  employed.  When  feparated  bv  the  tilter, 
and  dried,  it  remains  under  the  form  of  an  exceedinfr'v  fme 
white  powder,  which  does  not  change  its  colour  even  at 
a  red  heat.  If  the  remaining  mafs  be'treated  with  acids, 
the  fame  powder  is  obtained.  Its  fpecific  gravity,  after  be- 
ing brought  to  red  heat,  is  6-^co.  It  is  fulible  by  the  blow- 
pipe, by  the  addition  of  alkaline  phofphate  and  borate  of 
loda,  but  communicates  no  colour  to  the  flux. 

Kxpofed  to  a  ftrong  heat  in  a  crucible,  without  anv  other 
mixture  than  pounded  charcoal,  it  is  reduced  to  a  button 
moderately  hard,  having  fome  metnllic  fplendour  at  its  fur- 
face,  but  a  dull  blackilli  fracture.  Acids  have  no  other 
aclion  on  this  kind  of  regulus,  but  that  of  bringing  it  to  the 
ftate  of  white  oxide  in  which  it  was  before.  The  circum- 
flances  of  the  reuu6lion,  as  well  a?  the  fpecific  gravity  of 
this  finguiar  fubftance,  feem  to  afiign  it  a  place  araono;  the 
metals,  and  I  have  fufticient  reaftnis  for  being  perfuaded 
that  it  is  none  of  thofe  already  known.  The  fubflances 
Vvith  which  it  might  be  confounded  are  the  oxides  of  tin, 
tuntxften,  and  titanium,  which  are  ioluble  in  cauftic  alkalies, 
and  whichj  under  fonie  circumftances,  refift  acids.^  But 
the  oxide  of  tin  is  eafiiv  dilfolved  and  reduced  :  tungften 
immediately  difcovers  itielf  by  its  folubility  in  ammonia, 
and  by  the  blue  colour  which  it  communicates  to  phof- 
phate 
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phate  of  foda  :  the  oxide  of  titanium  gives  a  livacinth  co- 
lour to  borax,  and  becomes  foluble  in  acids  by  fufion  with 
carbonate  of  potafli*. 

Before  I  defcribe  the  chemical  analyfis  which  I  under- 
took of  the  two  fubltanccs,  which  I  confider  as  ores  of  tlie 
new  metal,  it  is  proper  I  fhould  give  a  defcription  of  their 
external  chara6lers.  In  order  to  avoid  circumlocution,  w  hen 
nereirary  to  name  them  I  fliall  venture  to  give  them  a  ge- 
neric denomination.  Taking  advantage  of  the  ufage  which 
admits  mythologic  appellations,  and  to  exprefs  the  property 
which  the  new  metal  has,  ot  not  becoming  laturated  w'ith 
the  acids  in  which  it  is  immerfed,  I  fliall  applv  to  it  the 
name  of  Tantalus.  For  the  ore  compofcd  of  tantalus,  iron 
and  manganefe  1  propofe  the  name  of  tantalite\  and  for  the 
ore  containing  yttria,  that  oAyttrotantalite^  which  will  not  be 
found  lono^er  than  that  o^J'uierotitanile. 

The  fpecimen  of  tantalite  was  given  to  me  by  M.  Geegcr, 
diredor  of  the  mines;  who  allured  me  that  this  fubftance 
has  been  known  fince  1746,  and  confidered  as  a  problematic 
variety  of  the  garnet  of  tin,  (zifingraupefi.)  It  is  found 
near  the  farm  of  Brokaern,  in  the  parifli  of  Kimito,  and  go- 
vernment of  Abo,  in  Finland,  in  a  large  mountain  on  the 
borders  of  the  Baltic.  The  matrix  is  compofed  of  white 
(luartz  and  mica,  with  veins  of  red  feldfpar  in  large  lamiuce, 
matters  of  which  the  fides  of  the  vein  are  formed  :  the  tita- 
iiite  is  found  difperfed  throughout  it,  in  the  form  of  garnet. 

What  T  faw  was  in  detached  cryftals,  of  the  fize  of  a 
walnut,  and  the  befl  defined  fcemed  to  approach  the  oc- 
thaedral  ibrm ;  they  were  charged  with  parcels  of  feldfpar  and 
mica. 

Its  furfiice  is  fmooth,  fhining,  and  blackifli. 

Its  fracture  is  compact,  and  has  a  certain  metallic  fplcn- 
dour:  the  colour  of  the  fraiSlurc  is  not  every  where  the  fame; 
it  varies  between  irrayilh  blue  and  the  black  of  iron. 

When  powdered,  it  is  blackifii  gray  inclining  a  little  to 
brown.   . 

It  has  fufficient  hardnefs  to  ftrike  fire  with  ficel. 

I  have  not  obferved  that  it  has  any  attraction  for  the 
magnet. 

Its  fpecific  gravity  is  7"95.-l. 

The  vttrotantalus  is  found  in  the  fame  place  and  in  the 
fame  matrix  as  the  gadolinile.     Kkiproth  lays  that  the  latter 

*  I  had,  however,  enttrtnincd  fonie  fufpicions  in  regard  to  tlie  idtntity 
of  the  iHW  iubftance  and  tlie  laft-mentioned  irn.tal  ;  and  1  was  not  fully 
convinced  of  its  not  cxilting,  hut  by  comparing  it  \vitii  tlie  titanized  iron 
01  Norway,  wm  ch  1  dLCoUipoled  for  that  purpole. 
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IS  found  incrufted  in^a  granitic  mafs :  biit  though  the  confti- 
tuent  parts  of  jrranite  are  found  there  from  time  to  time,  it  is 
no  lefs  certain  that  the  real  matrix  is  nothing  elfe  than  feld- 
fpar,  as  is  evidently  feen  in  the  large  mine  ot  Ytterley.  The 
mica  and  quartz  found  there  form  diftinft  parts,  and  do  not 
enter  into  combination  with  the  feldfpar*;  but  in  general  it 
is  a  rock  of  feldfpar,  interfeded  bv  large  veins  of  mica,  in  a  di- 
rection almoft  perpendicular;  and  it  is  in  the  proximity  of  thefe 
veins  that  the  tradoliniie  as  well  as  the  yttrotantalus  muft 
be  fought  for.  The  firft  is  generally  found  attached  on  one 
fide  to  a  vein  of  ar^renteous  mica,  and  the  reft  of  its  volume 
enveloped  by  feldfpar.  The  fecond  never  adheres  immedi- 
ately to  the  mica.  The  clumps  {rognons)  which  it  forms, 
become  enveloped  with  a  thin  cruft  of  feldfpar,  feparate  from 
the  grand  mafs  bv  thin  ftrata  of  gravifli  black  mica.  The 
veins  charged  with  thefe  rognons  are  rarely  infulated  ',  feveral 
of  them  are  found  together,  feparated  only  from  each  other, 
and  from  the  principal  rock,  by  fimilar  fides  of  mica.  It 
was  thus  that  I  for  the  moft  part  found  thefe  fubftances 
placed  by  nature,  and  it  is  very  rarely  that  they  are  found  ia 
grains  dilleminated  throughout  the  rock  of  feldfpar. 

The  largeft  rognons  which  I  found  of  the  ore  of  the  yttro- 
tantalus had  not  attained  to  the  fize  of  a  walnut.  The 
fra6fure  of  them  was  granulated,  of  an  iron  black  colour,  with 
a  metallic  fplendour. 

Its  hardnefs  is  not  confiderable ;  it  can  be  fcraped  by  means 
of  a  knife,  but  with  difficulty. 

When  powdered  it  is  of  a  gravifli  colour. 

It  exercifes  no  a6lion  on  the  magnet. 

I  found  its  fpecific  gravitv  to  be  5*130 ;  but  as  it  was  not 
poflible  for  me  to  find  a  piece  cntirelv  free  from  feldfpar,  I 
fufpecled  that  its  real  gravitv  muii;  be  a  little  more  confider- 
able. 

We  fliall  terminate  this  extract  by  a  fliort  view  of  that 
part  of  M.  Ekeberg's  memoir,  which  relates  to  the  analyfis 
of  the  gadolinite,  and  the  comparifon  of  the  yttria  with 
glucine,  which  in  feveral  works  has  been  confidered  as  being 
of  the  fame  nature. 

Gadolinite,  when  pure,  is  fufficiently  compa£l  to  ftrike 
fire  with  fteel. 

It  is  found  cryftallized  in  an  imperfeft  manner,  like  fomc 
kinds  of  garnets. 

It  contains  glucine. 

*  I  ipeak  here  only  of  the  m-fTes  of  the  princ'pal  rock,  without  Serv- 
ing the  poinbilit}'  of  lincling  ihcre  fome  fragments  in  which  the  three  ftib- 
ftances  arc  intermixed. 

Befides 
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Befides  the  diftin£lions  eftabliflied  by  Klaproth  and  Vau- 
quelin  between  the  gadoline  and  glucinc,  ihcfe  two  earths 
appear  to  be  different  by  the  following  })cculiar  properties : 

The  i'pecificgravitvof  gadoline  differs  confiderably  from  that 
ofgkicine,  which  is  onIv2"967,  while  that  of  gadoline  is  4-842. 
The  la(t  earth  is  the  hcaviell  of  all  the  earthy  fubftances 
known,  fince  it  furpaffes  by  0*482  the  gravity  of  baryies, 
which  weighs  only  4*000. 

It  is  foluble  in  alkaline  carbonates. 

It  is  abfolutely  infoluble  in  cauftic  alkalies. 

It  is  not,  like  glucine,  precipitated  by  fuccinates. 


LVIIL  Ohfervafiojis  on  the  Change  luhich  Carbonic  Acid  Gas 
experiences  b}>  the  EleSlric  Spark,  and  on  the  Decompo/iiion 
ofthefavic  Gas  bj  Hj'drogeti  Gas.  Bj  Theodore  de 
Saussurk*. 


I.  Cha7ige  which  Car:  onic  Acid  Gas  experiences  bji  the  llleC' 
trie  Spark. 

JL/R.  PRIESTLEY  had  obferved  that  carbonic  acid  gas 
dilated  bv  the  electric  fpark,  and  experienced  a  modification 
which  prevented  it  from  being  entirely  abforbcd  by  lime  water, 
or  by  alkalies.  C.  Monge  examined  with  the  greateft  care 
what  took  place  in  this  experiment,  and  found  that  the  gas 
produced  by  eleftrifation  was  inflammable  gas.  I  (hall  here 
defcribe  in  a  few  words  the  principal  refults  of  this  obferva- 
tion :  A  column  of  carbonic  acid  gas,  of  34  inches,  contained 
bv  mercurv,  rofe  to  35  inches  and  a  half,  after  having  been 
traverfed  for  a  longtime  by  eledric  fpurks,  which  circulated 
between  iron  conductors.  It  could  not  be  dilated  any  more 
by  further  eledlrifation.  The  wires  as  well  as  the  mercury 
were  oxidated.  Potaih  could  only  abforb  21  inches  and 
a  half  of  this  column  of  acid  gas:  the  remaining  14  inches 
were  inflammable  gas.  C.  Monge  accounts  for  thcfe  phaj- 
nomena  by  fuppofing  that  the  carbonic  acid  gas  does  not 
experience  the  leaft  alteration  in  its  principles,  and  he  rea- 
fons  nearly  as  follows :  The  condu6lors  and  the  mercury,  by 
decompofmg  the  water  held  in  folution  in  the  carbonic  acid 
gas,  produce  two  oppofite  effc6ls,  of  which  nothing  is  ob- 
ferved but  the  difference,  ift.  The  volume  of  the  acid  gas 
is  diminifhed,  by  being  deprived  of  the  water  which  it  held 
in  folution.  2d.  The  volume  of  the  claliic  fluid  is  augmented, 
by  the  development  of  ihe  hydrogen   gas  of  the  water  de- 

*   From  the  ''Journal  da  Mines,  No.  6S. 
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compofed.  The  refitluums  of  gas  after  the  operation  are  a 
!)iixture  of  hvdrooen  gas,  refuking  from  the  decompofitioa 
of  the  water,  and  carbonic  acid  gas  deprived  of  water. 

This  verv  ingenious  explanation*  was  without  doubt  the 
only  one  which  could  prefent  itfelf  at  the  time  when  it  was 
given.  Had  it  been  juft,  it  would  have  been  nccetTary,  by 
rcftoring  to  the  acid  oas  rondenled  by  dcficcation  the  water 
it  had  lolt,  to  dilate  it  again,  and  to  augment  about  12  inches  . 
the  colanm  in  queltion.  As  C.  Monge  did  not  fubmit  his 
explanation  to  tiiis  decifive  proof,  I  thought  proper  to  at- 
tempt it. 

I  caufed  to  circulate  for  18  hours  electric  fparks  in  the 
bulb  of  a  matrals  which  contained  13  cubic  inches  of  pure 
carbonic  acid  ^aa^-,  and  without  any  mixttn-e  of  water  fuper- 
abundant  to  that  which  it  might  naturally  hold  in  folution. 
Tiie  mercurv,  in  which  the  inverted  matrafs  was  immerfed, 
rofe  to  about  the  half  of  its  neck.  After  eleclrifation,  the 
metallic  fluid  was  found  oxidated  black,  as  had  been  obferved 
by  Monge  and  Prieltley ;  but  my  condu<!ilors,  which  were 
of  copper,  were  not  fenfibly  altered.  The  elaftic  fluid  had 
experienced  a  fmall  dilatation,  which  appeared  to  me  not  to 
exceed  the  tenth  part  of  a  cubic  inch.  [  then  made  about 
a  grain  of  waterf  to  pafs  in  contact  with  the  aeriform  g:is 
contained  in  the  matrafs.  I  let  it  remain  there  for  feveral 
days,  without  perceiving  any  dilatation  in  the  volume  of  the 
gafes,  the  relidua  of  the  operation.  I  then  moidened,  with  a 
<!rop  of  water  which  1  introduced,  the  whole  iniide  of  the 
matrafs — but  in  vain — the  meicury  conftantlv  remained  at 
the  fame  height.  I  however  found,  on  abforbing  by  potafli 
the  refiduum  of  the  acid  gas,  that  a  cubic  inch  of  carbonic 
iscid  gas  had  difiippeared,  and  had  been  replaced  bv  a  quan- 
tity nearly  equal,  or  rather  fuperior,  to  tiie  inflammable  gas. 
The  20  cubic  centimetres  occupied  in  the  neck  of  the  ma- 
trafs a  column  four  inches  in  length  :  and  the  acid  gas,  had 
the  fuppofed  explanation  been  juft,  would  have  been  dilated 

'•  It  luppofes  that  the  carbonic  acid  gas  may  hold  in  folution  a  great 
quantity  of  water.  But  tiiis  afleition  is  not  proved  by  any  othtr  dirc-<fi 
experiiTieiu,  Dr.  Prieftley  was  not  able  to  calcine  carbonate  of  barytes 
but  by  the  lielp  of  a  current  of  aqueous  vapour,  which  he  caufed  to  cir- 
culate on  that  earth  brought  to  a  led  heat.  This  refuit  may  be  explained 
by  the  affinity  alone  of  the  water  for  the  barytes.  It  is  befides  poifible 
that  the  carbonic  acid  gas  diiTol'.cs  at  a  red  heat  a  certain  quantty  of 
water,  and  dilate^  much  in  this  folution,  without  producing  thele  effects 
at  the  temperature  of  the  atnioiphere. 

+  It  is  nccdlefs  to  obferve  here,  that  water  can  abforb  no  mere  than  its 
own  volume  of  acid  gas  with  the  preffurc  of  the  atmofphere,  and  thar 
the  drop  of  %vater  introduced  into  the  matrafs  could  not  produce  by  this 
abforption  any  fenfible  change  in  the  voiuase  of  the  ciaftic  fluid. 

5  through 
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through  all  that  fpace.  I  then  thought  that  this  inflammable 
gas  did  not  arlfe  from  the  decompofition  of  the  watcr^  but 
from  that  of  the  carbonic  acid  ilfclf  by  the  metal.  1  indeed 
found  that  this  gas  was  not  hydrogen  gas,  but  carbonous  gas 
perfe(3:ly  pure.  I  burnt  lOO  parts  of  it  on  mercury,  with 
about  a  third  of  oxygen  gas.  I  did  not  perceive  water  after 
this  combullion,  which  left  for  refiduum  77  parts  of  car- 
bonic acid  gas. 

The  dilatation  whicli  the  latter  experiences  by  ele6lrifa- 
tion  may  be  explained  by  the  different  dcnfities  of  the  car- 
bonous gas  and  the  carbonic  acid  gas.  I  was  not  able  to 
verify  the  obfervation  of  C.  Monge  refpc6ling  the  dilatation 
experienced  by  the  carbonic  acid  gas,  after  elc6lrifation  over 
mercury. 

If  it  was  not  poflible  to  reduce  entirely  the  acid  gas  into 
carbonous  o;as  by  thefe  procefles,  it  was  becaufe  the  firft 
ftrata  of  metallic  oxidation  prefented  an  obftacle  to  further 
oxidation,  bv  preventing  the  points  of  contact.  The  deve- 
lopment of  the  carbonous  gas  produced  therefore  an  analo- 
gous effeil. 

It  refults  then  from  my  obfervations,  that  the  change 
which  carbonic  acid  gas  undergoes  by  cle6lrifation  does  not 
arife  from  the  decompofition  of  the  water,  but  from  the  par- 
tial decompofition  of  the  carbonic  acid  gas,  which  becomes 
carbonous  gas,  giving  up  a  part  of  its  oxygen  to  the  metal 
introduced  in  thefe  experiments. 

II.   Decompofition  oj'  Carhonic  Acid  Gas  by  Hydrogen  Gas. 

It  was  long  fuppofed  that  carbonic  acid  gas  could  be 
dccompofed  by  hydrogen  gas ;  but  no  one  was  able  to 
eife6l  it,  though  many  experiments  were  made  on  that  fub- 
jeft.  I  had  obferved,  that  a  mixture  of  equal  parts  of  hy- 
drogen gas  and  carbonic  acid  gas,  contained  by  mercury 
and  left  to  itfelf,  had  decreafcd  in  volume  in  the  courfe  of  a 
year.  When  I  then  caufed  the  refiduum  of  acid  gas  to  be 
abforbed  by  potafli,  and  had  burnt  the  hydrogen  gas,  I  found 
that  there  was  formed  in  this  combuflion  carbonic  acid  gas  : 
but  thefe  refults  were  not  very  fenfible  ;  and  what  took  place 
in  this  operation  was  to  me  mere  conje6lure.  Since  that 
time  I  have  been  able  to  confirm  in  a  decifive  manner  this 
firfl  obfervation,  by  caufing  the  ele6lric  fparks  to  circulate  in 
a  mixture  of  carbonic  acid  gas  and  hydrogen  gas.  In  a  few 
moments  I  faw  the  volume  of  the  gas  decreafe,  drops  of 
water  formed,  and  the  acid  gas  pafs  almoin  entirely  to  the 
ftate  of  carbonous  gas.  The  following  are  the  details  of  one 
of  thefe  experiments:  I  introduced  into  a  cylindric  glafs  jar 
7  about 
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about  nine  lines  in  diameter,  and  clofed  by  mercur}',  a  mix- 
ture of  four  parts  in  volume  of  carbonic  acid  ga?,  and  three 
parts  of  hvdroffen  gas.  The  fpace  occupied  by  the  two  aeri- 
ibmi  fluids  united  formed  a  long  column  of  feven  inches,  fo 
that  each  part  in  volume  of  the  glafs  correfponded  to  one 
inch  in  length  of  the  column.  I  caufed  the  eleAric  fpark  to 
circulate  by  iron  conduftors.  The  condenfation  of  the  gas, 
which  at  firil  took  place  very  rapidly,  became  always  flower; 
after  twelve  hours  eledtrifation,  its  progrefs  was  almofl;  inien- 
fible.  The  very  fine  drops  of  water,  formed  during  the  ope- 
ration in  the  upper  part  of  the  tube,  difturbed  its  tranfpa- 
rency.  The  column  of  aeriform  fluid  was  reduced  to  four 
inches.  It  then  experienced  in  its  length  a  diminution 
equal  to  three  inches.  I  then  introduced  into  it  potafli,  which 
could  abforb  only  one  inch  of  carbonic  acid  gas.  The  three 
remaining  inches  were  carbonous  gas  almofl;  pure.  I  burned 
by  means  of  the  eleftric  fpark,  100  parts  of  it  with  oxygen 
gas,  and  they  left  for  refiduum  64  parts  of  carbonic  acid  gas. 

It  is  feen,  then,  that  three  inches  of  carbonic  acid  gas  were 
decompofed,  and  palled  to  the  ftate  of  carbonous  gas,  by 
combining  a  part  of  their  oxygen  with  the  hydrogen  gas  in- 
troduced. It  is  feen  aifo  that  the  latter,  by  lofing  the 
elaftic  ftate  to  form  part  of  the  water  refulting  from  this  com- 
bination, produced  the  condenfation  obferved  in  the  volume 
of  the  two  gafes. 

It  is  to  be  remarked,  that  the  mercury  and  condu6lors  in 
this  experiment  were  not  confiderablv  oxidated. 

It  has  long  been  obferved,  that  hvclrogen  gas,  confined  by 
water  in  contact  with  atmofpheric  air,  decreafes  very  flowly 
in  volume,  and  then  burns  with  a  flame  lets  vivid.  It  has 
been  fuppofed  that  this  gas  filters  through  the  water  in  the 
atmofphere ;  but  there  is  nothing  to  fupport  this  explanation. 
In  my  opinion,  it  is  more  probable  that  the  carbonic  acid 
g^s  of  the  atmofphere  filters  alone  through  the  water,  ac- 
cording as  it  is  decompofed  by  the  hydrogen  gas,  which  de- 
creafes in  the  ratio  of  {his  decompofition. 


JLIX.  Some  Account  of  Richard  Kirwan,  Efq.   LL.  D, 
F.R.S.  and  P. R.I. A, 

JL  HIS  gentleman,  who  has  diftin^uifhed  himfelf  (o  much 
by  his  philofophical  and  geological  labours,  was  bred  to  the 
law,  and  exercifed  his  profeiflon  as  a  barrifter,  till  rnlirnn 
health,  and  the  death  of  his  elder  brother,  a  member  of  the 
Irifti  parliament,  occafioned  ^jfn  to  become  an  experinientaJ 
VaL.  XIV.  No.  56.  Z  inijuirer 
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inquirer  into  the  phsenomena  of  nature.  Having  devoted  his 
attention  to  chemiftry  and  natural  philofophy,  he  fet  out  in 
this  new  mode  of  hfe,  in  or  near  London,  ahout  the  year 
1779  or  i-t^o.  He  made  his  debut  with  fonie  papers  read 
in  tlie  Royal  Society,  for  which  he'  received  the  Copley 
niedal,  about  the  year  !78l.  The  titles  of  thefe  papers  ar« 
as  follow  : — Experiments  and  Obfervations  on  the  Specific 
Gravities  and  Attraftive  Powers  of  various  Saline  Sub-- 
fiances;  read  Nov.  16,  178c. — Continuation  of  thefe  Experi- 
ment.^ and  Obfervations:  read  April  II,  1782. — Conclufion 
of  the  Experiment?  and  Obfervations  concerning  the  Attrac- 
tive Powers  of  the  Mineral  Acids:  read  Dec.  12,  1782. — 
Remarks  on  Mr.  Cavendilh's  Experiments  on  Air:  read 
Feb. 5, 1784. — Remarks  on  Specific  Gravities,  taken  atdiffer- 
ent  Degrees  of  Heat ;  and  an  eafy  Method  of  reducing  them 
to  a  common  Standard  :  read  Feb.  17,  1785. — Experiments 
on  Hepatic  Air:  read  Dec.  22,1785. 

Mr.  Kirwan  returned  to  his  native  country  about  the  year 
1789,  and  fome  time  after  was  appointed  Prcfident  of  the 
Royal  Irifli  Academy ;  a  place  which  he  continues  to  hold, 
with  honour  to  himfelf  and  advantage  to  the  philofophical 
world.  The  papers  with  which  he  has  enriched  the  Tranf- 
adions  of  the  learned  body  over  which  he  prefides  are:  An 
Eflay  on  the  V^ariations  of  the  Barometer ;  read  March  i, 
1788. — Obfervations  on  Coal  Mines:  read  Jan.  to,  1789. — 
Experiments  on  the  Alkaline  Subltances  ufed  in  Bleaching; 
and  on  the  Colouring  Matter  of  Linen  Yarn  :  read  April  4, 
i789.-^On  the  Strength  of  .^cids  and  the  Proportion  of  In- 
gredients in  Neutral  Salts :  read  Dec.  24,  1790. — A  Com- 
parative View  of  Meteorolc^gical  Obfervations  made  in  Ire- 
land fuice  the  Year  1788.  with  fome  Hints  towards  forming 
Prognottics  of  the  Weather :  read  Feb.  2,  1793. — Rcfleftions 
on  Meteorological  Tables,  afcertaining  the  precife  Significa- 
tibn  of  the  Terms  Wet,  Dry,  and  Variable  :  read  July  23, 
1793. — State  of  the  Weather  in  Dublin  from  the  ift  of 
June  1791  to  the  ift  of  June  1793. — Examination  of  the 
fuppofed  Igneous  Origin  of  Stony  Subftances:  read  Feb.  3, 
1-793. — Efl'av  in  Anfwer  to  the  following  Queftion,  propofed 
by  the  Royal  Irifli  Academy  :  What  are  the  Manures  mod 
advantageouflv  applicable  to  the  various  Sorts  of  Soils,  and 
what  arc  the  Caufes  of  their  beneficial  Effe6l  in  each  parti- 
cular Inltance  ?  read  Jan.  4,  1794. — Meteorological  Obfer- 
vati  -^nsmade  in  Ireland  in  the  Year  1793  :  read  Jan.  25,  1794. 
-  — Experiments  on  a  New  Earth  found  near  Stronthian  in 
Scotland  :  read  Jan,  .9,  1794. — Of  the  Compofition  and  Pro- 
portionof  Carbouin  Bitumens  audMineral  Coal :  read  Dec.  1 9, 
8  1795.— 
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17^^. — Svnoptical  View  of  the  State  of  the  Weather  in  Dub- 
lin :  read  Jan.  9,  •796. — Thoughts  on  Wagnetifni :  read 
March  19,  796. — Oii  tlie  Primitive  State  of  the  Globe,  and 
its  fubfequent  Cataftrophe  :  read  Nov  19,  1796. — Synopti- 
cal View  of  the  State  of  the  Weather  at  Dublin  in  the  Year 
1796. — Svnoptical  View  of  the  State  of  the  Weather  at  Dub- 
lin in  the  Year  1797. — Addiiional  Obfervaiions  on  the  Pro- 
portion of  real  Acid  in  the  three  antient  know  n  Mineral  Acids, 
and  on  the  Insredients  in  various  Neutral  Salts  and  other 
Compound?:  read  Dec.  16,  1797. — Effay  on  Human  Li- 
berty: read  July  2^,  1798. — Synoptical  View  of  the  State  of 
the  Weather  at  Dublin  in  the  Year  1798. — Synoptical  View 
of  the  State  of  tlie  VV'eather  at  Dublin  in  the  Year  1799. — 
Obfervations  on  the  Proofs  of  the  Huttonian  Theory  of  the 
Earth,  adduced  by  Sir  James  Hall :  read  Feb.  8,  1800. — An 
Illuitration  and  Confirmation  of  fome  Fa6ts  mentioned  in  an 
Eflay  on  the  Primitive  State  of  the  Globe :  read  May  5, 
1800. — An  ElTav  on  the  Declivities  of  Mountains :  read 
April  28,  1800. — Of  Chemical  and  Mineralogical  Nomen- 
clature :  read  March  24,  1800. — Remarks  on  lome  Sceptical 
Poiitions  in  Mr.  Hume's  Inquiry  concerning  the  Human 
Underllandincr,  and  his  Treatife  of  Human  Nature:  read 
October  20^  1800. — Synoptical  View  of  the  State  of  the 
Weather  at  Dublin  in  the  Year  i8co. — Of  the  Variations 
of  the  Atmofphere  :  read  May  11,  J  801. — .Synoptical  View 
of  the  State  of  tlie  Weather  at  Dublin  in  the  Year  1801. 

Mr.  Kirwan  is  alfo  the  author  of  the  following  works  :  E(:'ay 
on  Phlogifton;  Elements  of  Minerologv,  2  vols.  ;  Geological 
Effays;  Eflay  on  the  Analvfis  of  Mineral  Waters;  and 
(in  the  prefent  volume)  A  Reply  to  Mr.  Piavfair's  Refle(?tions 
on  Mr.  Kirwan's  Refutation  of  the  Huttonian  Thtory  of  the 
Earth ;  and  an  Uluftration  and  Confirmation  of  fome  FacSls 
mentioned  in  an  Eflay  on  the  Primitive  State  of  the  Globe. 


LX.  Obfer-jat'ions  on  the  Law  of  the  Expanfon  of  JVaier  af 
Temperatures  belozu  42° ;  extrafled  from  a  Paper  on  the 
PozL'cr  of  Fluids  to  conduSl  Heat.     By  John  Dalton*. 

IV  J  Y  firft  attempt  was  to  afccrtain  the  prccife  degree  of 
cold  at  which  water  ceafes  to  be  further  condenfed,  and  like- 
wife  how  much  it  expands  in  cooling  below  that  degree  to 
the  temperature  of  freezine,  or  32.  For  this  purpofe  I  t  ok 
a  thermometer  lube,  fucli  as  would  have  given  a  fcale  of  10 

"  From  'joiivnaU  of  the  Rval  Li/tnution  «f  Cent  Buta':n. 

Z  2  inches 


}^6     Expcnj'ion  oflVater  at  Teihpcratures  hdonv  43  Degrees. 

inches  with  mercury  from  32°  to  ziz",  and  filled  it  with 
purt  water.  I  then  graduated  it  by  an  accurate  mercurial 
thermometer,  putting  them  together  into  a  halbn  filled  with 
water  of  various  degrees  o\  heat,  and  tiirring  it  occafionally. 
As  it  is  well  known  tliat  water  does  not  expand  in  propor- 
tion to  its  heat,  it  does  not  therefore  afl'ord  a  thermometric 
fcale  of  ciiual  parts,  like  quickiilver. 

From  repeated  trials  agreeing  in  the  refult,   I  find  that  the 
water  thermometer  is  at  the  lowed  point  of  the  fcale  it  is 
rapahlc  of,  that  is,  water  is  of  tiie  greatell  denfity,  at  42^"  of 
the   mercurial  thermometer.     From  41°  to  44"  iuclufively 
the  variation  is  fo  frna'.l  as  to  be  juft  perceptible  on  the  fcale; 
but  above  or  below  thofe  degrees   the  expaiinon  has  an  in- 
creafing ratio,  and  at  32'  it  amounts  to  i-8th  of  an  inch,  or 
about  j\  th  part  of  the  whole  expanfiou  fr^  m  42  jO  to  212^,  or 
boilmg  heat.    During  the  inveftigation  of  this  fubjecl,  my  at- 
tention was  arrefted  by  the  circumltance,  that  the  cxpaniion  of 
water  was  the  fame  for  any  number  of  degrees  from  the  point 
of  greateft  condenl'ation,  no  matter  whether  above  or  below 
it :  thus,  I  found  that  32°,  which  are  10 [°  below  the  point  of 
great efi  denfity,  agreed  exaclly  with   33%  which  are  \o\_^ 
above  the  faid  point;  and  fo  did  all  the  intermediate  degrees  on 
both  fides.    Conlequently,  when  the  water  thermometer  Hood 
at  ^■^°,  it  was  impollible  to  fay,  without  a  knowledge  of  other 
circumftancos,  w  hether  its  temperature  was  really  53  '  o*-  32". 
KecolleAina;  fome  experiments  of  Dr.  Blagden  in  the  Philo- 
fophical  Trania^tions,  from  which  it  appears  that  water  was 
cooled  down  to  21°  or  iz^  without  freezing,  I  was  curious  to 
fee  how  far  this  law  of  expanfion  would  continue  below  the 
freezing  point,  pre\'ion{ly  to  the  congelation  of  the  water, 
and  therefore  ventured  to  put  the  water  thermometer  in- 
to a  mixture  of  fnow  and  fait,   about  25°  below  the  freez- 
ing point,  expecting  the  bulb  to  be  burft  when   the  fudden 
congelation  took  place.     After  taking  it  out  of  a  mixture  of 
fnow  and  water,  where  it  (tood  at  32"  (that  is  53'^  per  fcale), 
I  immerfcd  it  into  the  cold  mixture;   when  it  rofe,   at  firft 
llowly,  but  increafiug  in  velocity,  it  palled  60°,  70°,  and  was 
going  up  towards  80^,  when  I  took  it  out  to  fee  if  there  was 
«ny  ice  in  the  bulb — but  it  remained  perfeclly  tranfparent. 
I  jmmerfed  it  again  and  raifed  it  to  75°  per  icale,  when   in 
ftninfiant  it  darted  up  to  128  ;   and  that  moment  taking  it 
uut,  the  bulb  appeared  white  and  opaque^  the  water  within 
being  frozen.    Fortunately  it  was  not   burft;  aud  the  liquid 
which  was  raifed  thus  to  the  top  of  the  fcale  was  not  thrown 
cut,  though   the  tube  was   unfeaU-d.     Upon   api)lying  the 
IninJ,   the  ice  was  melted,  ind  the  lii.uid  refumcd  its  (tation. 

This 


Remarks  on  certain  Vroperties  of  Barjytes,  357 

This  experiment  was  repeated  and  varied,  at  the  expenfe  of 
feveral  thermometer  bulbs;  and  it  appeared  that  water  may 
be  cooled  down  in  fuch  circumllances,  not  only  to  21'',  but 
to  5  or  6^,  without  freezing,  and  that  the  law  of  exprmfion 
above  mentioned  obtains  in  every  part  of  the  fcale  from  42^** 
to  10^  or  below;  fo  that  the  denfity  of  water  at  10'  is  equal 
to  the  denfity  at  75°. 


LXT.  Remaris  on  certain  Properties  of  Barjtes  in  its  Com" 
bination  zuifh  Mineral  Acids ;  and  on  t-ivo  new  Salts  never 
before  dejcnbed.     By  J.  Hume,  Efq.* 

JT  ROM  a  number  of  experiments  I  have  occafionally  made 
on  haryteSy  but  chiefly  on  it  when  combined  with  mineral 
acid?,  I  have  been  led  to  draw  fome  conclufions  and  obierve 
pbasnomena,  which,  I  believe,  have  hitherto  been  either  to- 
tally unknown,  or  fo  very  imperfectly  detailed,  as,  no  doubt, 
to  have  frequently  been  a  (t^arce  of  errof.  This  earth,  for  I 
am  not  vet  difpofcd  to  clafs  It  with  alkalies,  certainlv  poflcU'es 
peculiar  habitudes,  or  rather,  when  compared  with  thofe  of 
other  earths  and  alkalies,  and  its  own  combinations  com* 
pared  with  each  other,  fome  fingalar  anomalies,  which  I 
have  r»ever  yet  feen  pointed  out  by  chemical  writers. 
Amongft  many  others,  the  following  appear  the  moil  pro- 
minent, and  therefore  demand  firft  to  be  noticed. 

1.  That  fulphate  of  barvtes  is  completely  yc//z/Z>/^  in  ful- 
phuric  acid  ;  forming  a  faiiney//i;"ii  or  acidulous  fulphate,  ana- 
logous, in  fome  of  its  charaders,  to  phofphate  of  lime  and 
many  other  falts,  with  capacity  for  excefs  of  acid ;  decom- 
pofable  by  water  alone,  which  returns  it  to  iimple  fulphate; 
and  this  fait  never  has  been  enumerated  by  any  author. 

2.  That  carbonate  of  barvtes  is  alfo  totally  decompofed  bv, 
and  foluble  in,  fulphurjc  acid,  forming,  of  courfe,  the  fame 
acidulous  fulphate.  RefpecSling  any  figure  this  new  fait  may 
put  on,  I  have  not  yet  been  able  fuliy  to  determine ;  but  I 
ftrongly  fufpect  it  may,  under  particular  circumftances,  be 
made  to  cryftallize. 

3.  That  nitrate  of  barvtes,  not  in  cryftals  only,  but  even  a 
faturated  aqueous  folution,  is  perfectly  infoluhle  in  nitrous 
acid  of  the  ufual  fpeclfic  gravity. 

4.  That  carbonate  of  barytesmay  entirely  be  changed  into 
nitrate  by  nitrous  acid  in  its  concentrated  Hate.  The  converfe 
of  this  has  hitherto  been  maintained, 

*  Communicartd  by  the  Author. 
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5.  That  muriate  of  barytes  is  virtually  infoluble  in  mu- 
riatic acid. 

6.  1  hat  carbonate  of  barvtes  may  be  rendered  into  muriate 
by  corfccutrated  muriatic  acid. 

7.  This  may  not  appear  to  be,  with  propriety,  placed  after 
the  others;  it  ought  nevorthelefs  to  be  named,  fince  no  au- 
thor has  given  any  account  of  it.  It  is,  that  fulphate  of 
flrontian  has  alfo  a  capacity  for  fuper-faturation ;  forming, 
like  No.  1,  an  acidulous  fulphate  \n  foluiion,  and  decom- 
pofable  by  water. 

In  feveral  chemical  works,  written  by  verv  eminent  men, 
I  ha\xi  frequently  ohferved  fome  of  the  above  refults  very 
ncarlv  accompli (hfd  ;  and  have  ijecn  amazed  to  find  fuch 
palpable  truths  had  cfcapod  .heir  notice:  yet,  on  a  careful 
examination  of  the  context,  1  confefs,  I  could  never  find  a 
fingle  proof  that  any  one  ot  thefe  peculiarities  of  barytes  has 
been  known  to  the  full  extent  as  above  detailed.  In  refpeA  to 
No.  I,  there  is  no  mention  of  an  acidulous  fulphate  nor  of 
jiuidily,  in  an  efl'ay,  where  1  expccled  to  find  it,  written  in 
1790  by  C.  P'ourcroy  •',  It  may  alio  be  remarked,  that  in 
a  more  modern  work  by  the  fame  very  excellent  chemill, 
f|->€akino;  of  fulphate  of  barytes,  he  cxpreiTes  himfelf  thus : 
*'  II  paniit  cependant  diflbluble  par  des  jnojcns  que  la  nature 
nous  cacbe  encore,  puifqu'il  ell  vifiblement  criftalhfe  par 
I'eau.  On  ne  pent  pas  le  faire  criftallifer  artificiellementf." 
The  fame  author  had  affirmed  the  pcrfcft  infolubiiiiy  of  car- 
bonate of  barytes  in  nitrous  (or  nitric,  for  it  is  not  yet  de- 
cided) acid  :  "  L'acide  nitri(|ue  le  plus  concentre  n'a  abfo- 
lument  aucune  a6lion  fur  le  carbonate  de  barite  natif  en  mor- 
ceau,  ce  fel  y  refte  intatt  abfolument  comme  dans  I'eau  |." 
This  is  quite  contrary  to  the  relult  of  my  experiments,  even 
with  little  more  heat  being  employed  than  the  common  at- 
niofpheric  temperature.  Indeed,  regarding  the  efftcl  of  mi- 
neral acids  upon  the  native  carbonate  of  witherite,  for  it 
would  be  unfair,  in  this  place,  to  fpeak  of  artificial  carbonate, 
the  fame  author  fums  up  his  opinion  in  one  I'entcnce  :  "  Que 
les  acides  ne  I'attaquent  point  en  malfe,  et  lorfqu'  ils  font  con- 
centres §."     Since  no  part  of  this  analyfis  has  yet  been  re- 

*  Analv  e  de  Carbonate  de  Baryte  natif,  &:c.  §  3. 

+  Syftcme  des  Conn.  Chimique. — "  It,  liowevtr,  appears  to  be  foluble 
by  means  which  nature  ftill  ronctah  from  lis,  fince  it  is  evidently  cryftal- 
iued  i-y  water.     It  c.innot  be  made  to  cryft.iUize  ai  titicially.'' 

♦  Ibid..  "  The  moft  highly  concentrated  nitric  acid  lias  abfolutcly  no 
a£lion  on  native  carbonate  of  ba  ytcs  in  bits.  This  lait  remains  in  it  ab- 
iblutely  unattackcd,  as  in  water." 

§  Analyfe,  <^c.  ,§  4. — "  1  h3t  the  acids  do  not  attack  it  in  a  mafs,  and 
when  they  arc  concentrated." 

traded. 
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trafted,  but,  on  the  contrary,  if  poflible,  more  completely 
confirmed  by  the  author's  writings  (ince  that  period,  I  have 
been  lefs  fcrupulous  in  applying  thefe  quotations  to  my  pur- 
pofe.  Though  another  author  has,  in  one  folitary  fentence, 
apparently  flatly  contradi6led  C.  Fourcroy,  yet,  on  a  clofcr 
infpe6lion  of  the  work,  (2de  edition  conjid  rahlement  aiig~ 
mentie,)  which  I  (liould  call  a  ^^ir^ edition,  it  does  not  appear 
that  any  one  of  thefe  habitudes  or  anomalies  has  been  clearly 
demonftrated  to  exift.  The  fentence  is,  to  fay  no  more  of 
it,  evidently  conditional,  and  no  mention  made  either  of  coji- 
centration  or  dilution :  "  Tous  les  acides  mineraux  decom- 
pofent  ce  fel,"  {meaning  carbonate  de  barite  ' .)  But  my 
doubts  were  completely  removed,  at  leaft  refpeAing  what  I 
have  ftated  at  Nos.  3  and  4,  when  I  read  a  whole  pagef, 
■where  we  find  detailed  a  moll  circuitous  procefs  for  purifying 
nitrous  acid  by  litharge  and  nitrate  of  lilver. 

I  purpofely  forbear  to  mention  any  method  I  purfued  to 
accomplifli  each  combination ;  as  it  appears   to  me  to  be 
within  the  limits  of  the  meaneft  capacity,  and  obvious  to 
every  chemill  to  obtain  the  fame  rcfults. 
No.  108,  Long  Acre, 
January  24,  1S03. 


LXII.   On  the  Utility  of  VrvJJiate  of  Copper  as  a  Pigment, 
^y  Charles  Hatchett,  Efq.  F.R.S.X 

X  HE  accidental  difcoverv  made  by  Dicfbach  of  the  pier- 
ment  called  Berlin  or  Prulfian  blue,  about  the  year  17  [O, 
and  which  afterwards  was  publiflied  by  Woodward  in  the 
Philofophical  Tranfailions  for  1724,  was  foon  adopted  by 
artifls  and  manufacturers,  fo  that  in  a  fhort  time  the  crreat 
utility  of  this  colour  was  completely  edab'ilhed  :  it  is  there- 
fore remarkable,  that  but  little  attention  has  been  fubfequently 
paid  to  the  colorific  properties  of  the  other  metallic  prufliates. 

The  experiments  made  bv  Mr.  Brown  with  the  pruffic  lix- 
ivium on  various  metallic  folutions  do  not  merit  particular 
attention,  as  the  refults  evidently  Hiow  that  a  very  large  p  )r- 
tion  of  the  alkali  remained  unfaturaled  with  pruffic  acid,  and 
thus  the  etfefts  appeared  different  when  the  lixivium  was  pre- 
pared with. blood  or  with  mufcle  §. 

Bergman  has,  however,  more  accurately  examined  the  pro- 

*  Analyfe,  &c.  §  7. — "  All  the  mineral  acids  decompofe  this  fait.'' 

i"  Manuel  d'un  Cours  de  Chimie,  La  Gauge. 

%  From  Journals  of  the  Royal  Inftitution  of  Great  Britain. 

§  Philofophical  Tranfadtions  1-24,  p.  17. 

Z  4  perties 
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perties  of  metallic  precipitates,  (Opufcula,  torn.  ii.  p.  385), 
and  efpccially  notices  the  various  colours  of  the  prufliatcs; 
but  neither  he  nor  any  other  cheniift,  as  far  as  I  am  ac- 
quainted, has  pointed  out  to  artids  the  utility  of  prufliate  of 
copper  as  a  pigment.  During  fome  late  experiments,  I  was 
much  ftruck  with  the  beauty  of  this  precipitate,  and  was 
therefore  induced  to  make  feveral  trials  of  it  as  a  paint:  the 
refults  exceeded  my  mod  fanguine  expectations.  I  after- 
wards prepared  a  large  quanlily,  which  at  my  requeft  feveral 
gentlemen  (particularly  B.  Wdt,  efq.  P.R.A.,  John  'IVum- 
Dull,  efq.,  and  fir  H,  C.Englefield,)  were  fo  obliging  as  to  try 
in  oil,  and  in  water;  and  I  have  had  the  fatisfaction  to  learn, 
that  in  beauty  and  intenfity  it  furpafles  every  brown  paint 
now  in  ufe,  with  the  additional  advantage,  that,  by  reafon  of 
its  purple  tint,  it  forms  with  white  various  fludes  of  bloom  or 
lilac  colour,  which  do  not  appear  liable  to  fade  like  thofe 
%\:hich  are  formed  by  means  of  lake. 

The  prufliates  obtained  from  acetitc,  fulphate,  nitrate,  and 
muriate  of  copper,  are  all  very  beautiful ;  but  the  fineft  and 
deeped  colour  is  afforded  by  the  muriate.  I  have  found  alfo 
that  prufliate  of  lime  can  be  better  depended  upon  for  this 
purpofe  than  prufliate  of  potafh.  The  bed  mode,  therefore, 
of  forming  this  pigment,  is  to  take  green  muriate  of  copper, 
dihited  with  about  ten  parts  of  diddled  or  rain  water,  and  to 
pour  in  prufliate  of  lime  until  the  whole  is  precipitated  :  the 
pruflliate  of  copper  is  then  to  be  well  waflied  with  cold  water 
on  the  filter,  and  to  be  dried  without  heat. 


LXIII.  Proceedings  of  Learned  Societies. 
BOYAL  SOCIETY  OF  LONDaN. 

XjLN  account  of  a  journey  to  the  fummit  of  Whararai,  a 
mountain  in  the  ifland  of  Owhyhee,  by  Mr.  Archibald 
Menzies,  naturalid  on  board  the  Difcovery,  captain  Van- 
couver, was  read  on  the  9th  and  i6th  of  December. 

In  January  1799,  the  Difcovery,  being  flationed  in  Ka- 
rakakooa  bay,  Mr.  Menzies  was  defirous  of  making  a  bota- 
nical excurfion  into  the  ifland  of  Owhvhee,  in  company  with 
fome  other  gentlemen  of  the  expedition,  and,  in  particular, 
of  afcending  a  conical  mountain  in  the  neighbourhood,  called 
Whararai.  For  this  purpofe  he  was  furniflied  with  a  nume- 
rous company  of  attendants  by  the  king  of  the  ifland,  under 
the  command  of  one  of  the  chiefs,  who  was  made  refponfible 
for  his  fafcty,  and  for  his  perfect  accommodation  with  pro- 
vifions  of  all  kinds,  and  who  e^jecuted  his  taik  with  as  much 

fidelity 


Eoj>al  Soc'uty  of  London.  361 

fidelity  as  the  whole  troop  performed  their  labours  with  ala- 
crity. Mr.  Menzies  had  a  portable  barometer  of  a  fimple 
conftruftion,  by  which  he  afcertained  the  height  of  different 
places  as  accurately  as  the  time  would  allow.  The  ifland 
appeared  to  be  in  general  in  a  ftate  of  high  cultivation  :  the 
provifions  for  the  journey  confifled  of  live  hogs,  poultry,  dried 
fifli,  yams,  and  cocoa-nuts,  in  quantities  that  loaded  more 
than  twenty  men.  They  left  the  fea-lide  the  17th  of  Janu- 
ary, after  coming  by  water  to  the  foot  of  the  mountain,  the 
barometer  (landing  at  30-10,  the  thermometer  at  81°,  at 
noon.  The  road  was  through  lava  and  other  volcanic  pro- 
duftions  for  about  three  miles :  here  the  plantations  of  bread- 
fruit trees  began,  and  the  country  was  fertile  and  pleafant ; 
the  night  was  paffed  in  the  uppermoft  village,  confifting  of  a 
few  fcattered  huts.  Beyond  this  was  a  thick  forcft,  fkirted 
by  fruitful  plantations  of  bananas  and  plantains :  about  three 
miles  within  the  foreft,  the  elevation  appeared  to  be  2600  feet 
above  the  fea.  The  thermometer  was  59°,  at  noon.  The 
natives  conftrufted  a  number  of  fmall  huts,  which  afforded 
flielter  to  the  whole  party  for  the  night  at  the  upper  extre- 
mity of  the  foreft.  Here  the  thermometer  was  at  58%  in 
the  evening:  the  uniformity  of  temperature  at  heights  confi- 
derably  different,  IVlr.  Menzies  attributes  to  the  flielter  of  the 
foreft,  and  the  evaporation  from  the  trees.  But  the  next 
morning  the  thermometer  was  at  43''.  The  fummit  of  the 
mountain  was  rugged  and  barren  :  Mr.  Menzies  arrived  at  it 
in  a  few  hours  from  the  laft  Ration.  It  afforded  a  very  ex- 
tenfive  view  cf  the  ifland,  although  parts  of  it  were  hidden 
by  clouds :  its  moft  confpicuous  features  were  two  other 
mountains,  of  which  the  fummits  are  covered  with  perpetual 
fnow,  bearing  E.N. E.  and  S.E.  by  E.  ofWhararai.  On 
this  hill  there  is  a  very  deep  crater  of  a  volcano,  with  afhes 
and  cinders  appearing  quite  frefli  :  the  natives  confider  it  as 
the  habitation  of  evil  fpirits,  whom  they  attempt  to  pacify 
by  offerings  of  various  kinds.  The  party  of  travellers  fpent 
the  whole  of  this  and  the  following  day  on  the  mountain, 
and  paffed  the  night  in  caverns  thatched  with  plantain  leaves, 
and  ftrewed  with  grafs  and  mats  for  the  occafion.  The  fo- 
phora  letraptera  was  in  flower,  as  a  fmall  flirub  ;  in  the  lower 
parts  of  the  ifland  it  becomes  a  tree,  of  w^hich  the  natives 
make  iheir  fpears,  and  which  takes  a  fine  polifli.  The  do- 
donaea  vifcoia  thrived  on  the  fummit  of  the  hill ;  and  a  fmall 
{hrubby  geranium  was  found  there.  The  height  appeared  to 
be  8dco  feet  above  the  fea.  The  thermometer  was  lower  at 
fun-fet  than  at  feven  in  the  morning. 

Mff  Menzies  defcended  on  the  fouth-eaft  fide  of  the  hill. 
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and  arrived  in  the  afternoon  at  a  deep  cavern,  where  he  pafled 
the  night.  Hence  he  made  a  fruitlefs  attempt  to  alccnd  the 
fnow-clad  mountain,  on  the  other  fide  of  the  valley,  in  which 
the  natives  accompanied  him  with  the  greateft  reluftance : 
the  fame  cavern  received  him  the  following  night.  The 
centre  of  the  ifland  between  the  three  mountains  is  barren 
and  uninhabited  :  it  appears  to  be  elevated  about  5000  feet 
above  the  fea.  Returning  towards  the  Ihore,  the  party  ar- 
rived the  next  evening  at  a  village  nine  or  ten  miles  from 
Karakakooa  bay,  furrounded  by  fields  and  plantations  in  the 
higheft  pofTible  llate  of  cultivation ;  its  elevation  appeared  to 
be  about  20CO  feet.  Here  they  were  entertained  by  an  ex- 
hibition of  much  grace  and  great  nttivity  in  the  performance 
of  a  female  dancer  belonging  to  a  ftrolling  party.  The  next 
day  was  the  laft  of  the  excuiiion;  and  the  natives  were  dif- 
niifl'ed  with  rewards  of  knives,  files,  fciffars,  looking-glafTes, 
and  tape,  of  wliich  a  fmall  portion  was  furrendered  by  each 
to  the  king.  The  barometer  now  flood  at  3o*i2,  and  the 
thermometer  at  74". 

On  the  13th  of  January  the  Society  refumed  its  fittings 
after  the  Chrifimas  holidays.  An  interefling  paper,  by 
Charles  Hatchett,  efq.  on  the  alloying  of  metals,  was  read 
on  that  evening,  and  continued  on  the  evening  of  the  23d. 
It  refults  from  his  experiments  that  platina  fhould  not  be 
employed  as  an  alloy  for  gold,  as  it  makes  the  gold  affume  a 
white  colour.  A  number  of  experiments  were  made  with 
pieces  of  gold  coin,  to  afcertain  the  effefts  of  the  excefs  of 
motions  fnnilar  to  what  they  experience  by  rubbing  in  the 
pocket,  and  by  being  tranfported  from  one  place  to  another. 
By  thefe  it  was  found,  that  copper  in  the  proportion  of  i-i2th 
was  the  beft  alloy  for  gold;  and  that  the  deficiency  found  of 
late  in  the  gold  coin  was  not  owing  to  the  wear  of  circulation, 
as,  in  a  quantity  of  guineas  rather  loofely  packed,  and  fcnt  to 
fome  diRance  by  the  coach,  the  wear  was  all  upon  a  few,  and 
on  thofe  tlie  impreflion  was  quite  obliterated  :  yet  they  were 
not  found  much  deficient  in  weight,  the  work  being  by  the 
a6\ion  prelTed  in,  and  not  as  it  were  filed  off. 

ROYAL   SOCIETY  OF  EDIXBURGII. 

This  learned  body  has  publlflied  the  fecond  part  of  the  fifth 
volume  of  its  Tranfaolions,  which  prefents  the  following 
papers: — Remarks  on  a  mixed  Species  of  Evidence  in  Mat- 
ters of  Hiftory ;  with  an  Examination  of  a  new  Hiflorieal 
Hypothefis  in  the  Mi-mQires  pur  la  Fie  de  Peirarrpte :  by 
the  Abbe  de  Sade  :  by  Alexander  Frafer  Tytler,  efq. — De- 
fcription  of  an  Extra-uterine  Foetus  j  by  Mr.  Thomas  Bliz- 

'  zard. 
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zard. — ^Tetcorological  Abflraft  "for  the  Years  1797,  1798, 
and  1799;  bv  Mr.  Playfair. — Anew  and  univerfal  Solution 
of  Kepler's  Problem;  by  James  Ivory,  Efq." — Defcripfion  of 
fome  improvements  in  the  Arms  and  Accoutrements  of  Ligrht 
Cavalrv,  he. ;  by  the  Earl  of  Antrum . — A  new  Method^ of 
expreffing  the  Co-efficients  of  the  Development  of  the  Alge- 
briic  Formuja  {a  ■+  b^  —  lab  cof.  (p")',  by  means  of  the  Pe- 
rimeters of  iwo  EHipfes,  when  n  denotes  the  half  of  any  odd 
Number;  with  an  Appendix,  containing  the  Inveftigation  of 
a  Formula  for  the  Recfification  of  any  Arch  of  anEllipfe  :  by- 
Mr.  William  Wallace. — Chemical  Analvfisofan  uncommon 
Species  of  Zeolite;  by  Dr.  Robert  Kennedy. 

ROYAL   SOCIETY  OF  GOTTIXGEX. 

The  following  prize  queftion  has  been  propqfed  for  the 
year  1 804  : 

As  many  ohfervatlons  and  theories  refpefting  the  nature, 
principles,  and  laws  of  atmofpheric  phasnom.ena,  which  if 
fub]p6led  to  proof  and  more  accurately  known  might  be  of 
great  importance  and  utility  in  improving  the  prefent  fyftem 
of  meteorology,  are  contained  in  the  works  of  the  old  and 
modern  naturalifts  of  the  16th  centurv,  the  Society  requires 
a  hiftory  of  meteorology  from  the  time  of  the  Greeks 
and  Romans  to  the  prefent  period,  drawn  from  authentic 
fources,  and  materials  feledted  with  critical  attention  to  the 
objeft  in  view.  The  prize  will  be  50  ducats,  and  the  papers 
mnft  be  tranfmitted  to  the  fociety  before  the  month  of  Sep- 
tember of  the  above  year. 


LXIV.  Intelligence  and  Mifcellaneous  Articles, 

FROM   PROFESSOR  PICTET. 

PVzr\^,  January  i,  i^oj. 
ROFESSOR  PICTET  prefents  his  moft  fincere  refpefts 
to  Mr.  Tilloch,  and  embraces  the  opportunity  of  a  friend  to 
fend  him  one  or  two  communications,  which  may  prove  in- 
tereftino;. 

In  the  fitting  of  the  National  Inftltute  of  December  29,  a 
letter  was  read  from  M.  Mollet,  profelFor  of  natural  philo- 
fophy  at  Lyons,  in  which  he  announced  two' fads  which 
appear  to  be  new.  The  firft  is  the  appearance  of  a  imall 
light  in  the  air  which  furrounds  the  orifice  of  an  air-gun 

when 
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when  difcharged  in  the  dark.  ThisTexperlment  does  not  al- 
ways fucceed ;  and  the  caufe  of  the  differences  obferved  in 
this  refpett  is  not  yet  known. 

The  fecond  fa6l  is  the  inflammation  of  any  combuftible 
matter,  fuch  as  a  fmall  bit  of  Huen  rolled  up,  when  put  into 
the  narrow  canal  in  which  the  lower  extremity  of  a  pump 
for  condenfing  the  air  generally  terminates.  Two  or  three 
ftrokesof  the  pifton  are  fiifficient  to  inflame  it,  according  as 
the  <:urrent  of  air  prodviced  is  more  or  lefs  rapid. 

In  the  fame  fitting  M.  Segnin  concluded  a  memoir,  which 
he  had  anmmnced  in  the  preceding,  on  the  difcoverv  he  pre- 
tends to  have  made  of  a  new  febrifuge  principle,  abfohitcly 
different  from  any  of  thofe  before  employed  with  greater  or 
lefs  fuccefs.  He  confiders  it  as  much  fuperior  to  cinchona, 
on  account  of  the  certainty  of  its  effects,  and  the  facility  with 
which  it  can  be  procured.  This  febrifuge  is  nothing  elfe 
than  gelatmcy  or  common  ftrong  glue.  He  purifies  it,  mixes 
it  w  th  a  little  fugar  and  orange  flower  water,  and  rolls  it  out 
into  large  cakes,  which  he  cuts  into  fmall  fquares  of  the  (ize 
of  an  inch,  weighing  about  a  gros.  The  dofe  is  from  two 
gros  to  thirty-two,  according  to  the  age  and  circumftances 
of  the  patient.  It  is  diffolved  in  water  in  fuch  a  manner 
that  the  beverage  retains  a  confiderable  degree  of  confifl:- 
ence  j  and  it  is  fwallowed  at  once  when  the  fit  comes  on.  The 
fame  thing  is  repeated  at  the  next  fit,  and  it  is  feldom  necef- 
farv  to  take  a  third. 

The  author  has  mentioned  a  number  of  perfons  to  give 
tcftimony  of  the  fuccefs  of  this  reniedv,  all  from  the  indivi- 
duals who  depend  on  his  vaft  eftablifhments  of  tanning  and 
agriculture. 

The  Inftitiite  has  appohited  a  commifTion,  compofed  of 
Berthollet,  Fourcroy,  Des  tfluirts,  and  Portal,  to  examine 
the  meaK)ir,  and  give  in  a  report  on  it  after  re;  eating  : '.  e 
experiments. 

M.  Seguin  has  announced  a  ferics  of  memoirs,  in  uiv.vh 
he  fays  he  will  develop  the  whole  theory'  of  fever,  deter- 
mine what  is  the  febrile  principle  properly  fo  called,  and 
what  is  the  mode  of  aftion  of  febrifuge  medicines.  The  rc- 
fults  arc  wailed  for  with  a  mixture  of  n«p;Uionce  and  doubt. 

GALVANISM. 

ProfeflTor  Aldini  repeated  his  experiments  on  Galvanifm  at 
the  Anatomical  Theatre,  St.  Thomas's  HoTpital,  during  the 
lall  month.  As  the  profeflTor  docs  not  fpeak  the  Englilh 
language,  Mr.  Aftley  Cooper  explained  to  the  gentlemen 
prelcnt.     The  Udlvanic  troughs,  coiififtiiig  of  12,  >  pairs  of 

filver 
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(ilver  and  zinc  plates,  of  two  inches  fqu are,  with  themetaUic 
communications,  were  undertlie  direction  of  Mr.  Pepys  juw. 
The  firft  fcries  of  experiments  was  on  frogs.  The  head 
being  fevered,  the  fciatic  nervei  and  the  whole  of  the  mufcleS 
of  the  thighs  and  legs  were  laid  bare  ;  a  portion  of  the  verte- 
br£e  was  cut  away  between  the  two  nerves,  leaving  a  fmall 
portion  as  a  holding  part, 

E  p.  I.  The  prepared  limbs  being  held  by  the  portion  of 
the  vertebrae,  the  mufcular  part  of  the  thigh  or  knee  was 
brouojht  by  the  operator  in  contatl  with  the  nerves.  Con- 
tractions inftantly  took  place  without  any  metallic  commu- 
nication. 

Exp.  II.  Two  prepared  frogs  were  laid  on  the  furface  of  a 
dry  earthen  plate,  the  oppofite  knees  and  the  vertebraes 
communicating;  as  foon  as  a  metallic  arc  was  made  by  a 
bow  of  wire,  touching  the  nerve  and  mufcle  of  one  of  the 
frogs,  violent  contractions  took  place  in  both. 

Exp.  III.  Three  prepared  frogs  were  laid  in'  the  fame 
order  as  in  Exp.  II,  only  the  parts  of  the  animal  were  not 
in  contaft,  except  by  a  fireak  of  water  drawn  by  the  finget 
from  one  to  the  other  acrofs  the  plate.  As  foon  as  a 
metallic  communication  was  made  between  the  nerve  and 
mufcle  of  one,  all  the  three  were  thrown  into  motion,  and 
at  the  fame  inttant.  If  glafs  bars  or  metallic  ones  with  a 
fmall  portion  of  wax  on  one  end  are  ufed,  no  contra<5iion3 
are  excited. 

Exp.  IV.  A  prepared  frog  being  held  bv  the  foot  and  a 
portion  of  the  vertebrce,  and  the  other  foot  being  brought  in 
contaft  with  a  filver  waiter,  fuch  violent  contractions  were 
excited  as  to  caufe  the  limb  apparently  to  leap  along  the  plate. 
Exp.  V.  The  operator  having  hold  of  the  feet  of  a  pre- 
pared frog  with  one  hand,  and  by  wetted  hands  communicat- 
ing with  three  perfons  or  more,  the  laftperfon  completed  the 
circle  by  touching  the  vertebras ;  in  doing  which  contradxion 
inftantly  took  place. 

Exp.  VI.  Two  prepared  frogs  being  laid  in  the  order  be- 
fore mentioned  on  an  eartlien  plate,  a  third  was  laid  between 
them  reverfed,  the  toes  touching  the  vertebrae  of  the  two. 
On  a  metallic  communication  being  made,  the  two  outward 
ones  violently  contracted,  without  any  fenfible  effect  on  the 
middle  one,  though  it  ferved  as  the  conducitor  to  one. 

The  fecond  ftries  was  on  a  decapitated  dog,  in  which  the 
troughs  were  made  by  a  flexible  metallic  conductor  to  com- 
municate with  the  defired  part. 

Exp.  VII.  A  wire  of  tin  communicating  with  one  end  of 
the  trough  being  introduced  into  the  re6tum  of  the  animal, 
the  head  being  placed  againft  the  fevered  trunk,  the  commu- 
nication 
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nication  was  made  Into  the  ear  by  a  wetted  wire,  or  flexible 
conductor,  joining  ihe  oppofue  end  of  the  tn)ughs.  The  con- 
traAions  were  fo  violent  as  to  throw  the  animal  forward  on 
the  table. 

Exp.  VIII.  The  communications  were  exa<Slly  as  in  the 
laR  experiment,  but  the  head  was  feparated  about  lix  inches 
from  the  trunk,  and  only  communicated  by  the  moifture  on 
the  table.  On  forming  the  circle,  the  contractions  were 
nearly  as  bafore. 

£lxp.  IX.  The  head  being  removed,  the  communication 
was  made  with  thefpinal  marrow;  upon  which  the  intercoftal 
mufcles  were  excited  fufficienily  toexfpire  and  inlpire  ihe  at- 
mofpheric  air  with  fuch  force,  as  to  blowout  a  liohicd  taper. 
Exp.  X.  Rabbits  which  had  been  decapitated  exhibited 
fcveral  of  the  before-mentioned  phenomena.  Two  trunks  or 
two  heads  placed  together  experienced  contraftions  oti  the 
communication  being  made. 

Exp.  XI.  A  portion  of  the  diaphragm  being  laid  on  an 
earthen  plate,  was  fubje<il  to  contraftion  on  the  communi- 
cation being  made. 

Exp.  XII.  The  heart  was  not  fubje£t  to  contra6lion  bv  the 
Galvanic  ihock;  but  was  aftefted  mechanically,  as  it  ulually 
is  by  glafs,  refin,  or  any  infulaling  pointed  body. 

Exp.  XIII.  Galvanic  attra6lion  was  made  fcnfiblc  by  the 
operator  holding  a  prepared  frog  by  its  feet,  placing  the  other 
hand  on  the  fpinal  marrow  of  the  dog,  and  bringing  the 
fciatic  nerves  of  the  frog  nearly  in  conta6l  with  the  expofed 
ribs  of  the  dog :  the  nerves  were  inftantly  attraiSted,  and 
contra6lion  took  place. 

Exp.  XIV.  1  he  contraction  of  the  pupil  of  the  eye,  by 
conne6ling  the  optic  nerve  with  one  end  of  the  pile  and 
touching  the  iris  with  the  other  conductor,  was  fliown.  This 
experiment  was  propofed  by  Mr.  Babington. 

The  furgeons  and  pupils  of  Guy's  and  St.  Thomas's  Ilof- 
pital  very  handfomely  prefented  the  profeflbr  wiih  a  gold 
medal*,  as  an  acknowledgement  of  his  attention  and  appli- 
cation in  elucidating  feveral  of  thefe  compound  experiments 
to  .their  complete  faiisfaction. 

*  On  one  fide: arc -tJie  arms  of  Guy's  and  St.  Thomas's  Morpital  ;    oa 
the  other  is  the  following  inlcription,  llirroundcd  with  raifed  oak  leaves : 
Johanni  Aidino, 
Praiclaro  Phyfico, 
Digno  Galvani  Ncpoti, 
Recen-;  Experimcnris  coinmonftratls, 
Profeirores  et  Scholarcs 
Nofocom.  St.  Thomae  et  Guy. 
Lioeuter  perlolvunt. 
Mucccin.  Londini. 

-  The 
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The  following  account  of  fome  experiments  on  a  human 
fubje6l  we  copy  from  the  newfpapcrs  : 

'*  The  body  of  Forfter,  who  was  executed  on  Monday  the 
17th  of  January  for  murder,  was  conveyed  to  a  houfe  not  far 
diftant,  where  it  was  lubjecled  to  the  Galvanic  procefs  by 
profeflbr  Aklini,  under  the  infpe6lion  of  Mr.  Keate,  Mr. 
Carpue,  and  feveral  other  profeffional  gentlemen.  M.  Aldini 
fliowed  the  eminent  and  fuperior  powers  of  Galvanifm  to  be. 
far  beyond  any  other  ftimulant  in  nature.  On  the  firft  ap-. 
plication  of  the  procefs  to  the  face,  the  jaw  of  the  deceafed 
criminal  began  to  quiver,  the  adjoining  mufcleswere  horribly- 
contorted,  and  one  eye  was  actually  opened.  In  the  fubfe- 
quent  part  of  the  procefs,  the  right  hand  was  raifed  and 
clenched,  and  the  legs  and  thighs  were  fet  in  motion.  It 
appeared  to  the  uninformed  part  of  the  by-ltanders  as  if  the 
wretched  man  was  on  the  eve  of  being  reftored  to  life.  This,, 
however,  was  impolTible,  as  feveral  of  his  friends,  who  were 
under  the  fcaifold,  had  violently  pulled  his  legs,  in  order  to 
put  a  more  fpeedy  termination  to  his  fufferings.  The  expe- 
riment, in  fa£l,  was  of  a  better  ufe  and  tendency.  Its  object 
was  to  fhow  the  excitability  of  the  human  frame,  when  this 
animal  electricity  is  duly  applied.  In  cafes  of  drowning  or 
fuffocation,  it  promifes  to  be  of  the  utmofl  ufe,  by  reviving 
the  action  of  the  lungs,  and  thereby  rekindling  the  expiring 
fpark  of  vitality.  In  cafes  of  apoplexy,  or  diforders  of  the 
head,  it  offers  alfo  moft  encouraging  profpefts  for  the  benefit 
of  mankind.  The  profeffor,  we  underftand,  has  made  ufe  of 
Galvanifm  alfo  in  feveral  cafes  of  infanity,  and  with  complete 
fuccefs.  It  is  the  opinion  of  the  firft  medical  men,  that  this 
difcovery,  if  rightly  managed  and  duly  profecuted,  cannot 
fail  to  be  of  great,  and  perhaps,  as  yet,  unforefeen  utility.^* 

To  render  the  preceding  account  more  interefting,  we  fhall 
relate  the  following,  either  new,  or  not  commonly  known, 
fafts. 

I.  Taking  the  ceifation  of  excitability  to  the  Galvanic  fli- 
mulus  as  the  criterion  of  life,  the  heart  is  not  the  jiWimum 
but  the  primum  moriens ;  for,  while  the  mufcles  of  the  limbs 
were  excited  to  ftrong  contractions  for  even  7  hours'  apparent 
death  by  fufpenfion  of  a  hot-blooded  animal,  the  heart  was 
lUterly  incapable  of  being  excited  to  aftion, either  bv  applying 
the  extremity  of  the  metallic  arc  to  the  furface  or  to  the  in- 
terior of  this  organ. 

3.  The  lungs  were  equally  inexcitable  as  the  heart. 

3.  Not  only  were  the  mufcles,  but  the  Ikin  and  cellular 
membrane,  excited  to  adion  by  the  Galvanic  ftimulus. 

4.  The 
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4.  The  c'onlra£lions  of  ihe  mufclcs  were  excited  by  ttic 
metallic  arc  or  wire  applied  to  the  nerves  fupplying  fuch 
iiiufcles;  but  the  nerves  themfelves  were  not  affeded,  not 
even  the  largeft  nerve  of  the  human  body,  the  fciatic  nerve. 

5.  Motion  or  raifing  up  of  the  arm  vt-as  produced  (as  if  by 
volition)  by  the  Galvanic  ftimulus. 

6.  A  milky  or  coagulated  matter  was  formed  by  repeated 
ctontraftions  of  the  mufcle  in  conta£l  with  the  copper  wire, 
or  wire  of  copper  plated  with  filver :  and  the  fame  appearance 
was  fecu  when  a  plate  of  tin  foil  was  interpofed,  for  then  this 
white  matter  was  formed  on  this  tin  foil. 

7.  When  the  parts  ceafcd  to  give  out  motion,  or  lefs  mo- 
tion, tile  motions  were  renewed  with  augmented  force  by 
wetting  them  with  folutionof  fal-ammoniac. 

8.  It  is  fcarcely  neceflary  to  remark,  that  the  Galvanic  fti- 
mulus  excited  contractions  in  parts  which  gave  out  no  action 
to  fulphuric  acid,  volatile  alkali,  and  other  ftimuli. 

Of  the  pra&ical  Ufes  of  Galvan'ifm, 

The  ufes  in  common  life  of  new  fads  are  not  always  im- 
mediately apprehended  ;  fo  that,  although  nothing  very  con- 
clufive  can  be  faid,  the  prefent  fads  may  be  hereafter  of  great 
utility.     In  the  meanwhile  we  obferve : 

1.  That  Galvanifm  may  be  a  moft  powerful  aid  in  reftor- 
ino"  the  vital  adions  fufpended  by  fubmerfion,  by  fufpenfion,. 
&c.  although  it  does  not  ad  upon  the  lungs  and  heart ;  but 
if,  at  the  fame  time  that  it  excites  the  mufcles  in  general,  warm 
oxygen  gas  be  applied  to  the  lungs,  and  fridions  and  the  hot 
bath  be  employed,  much  more  may  be  effeded  than  without 
Galvanifm. 

2.  In  many  difeafes  confiding  in  celTation  of  adion,  the 
parts  may  be  excited  to  adion  by  this  new  flimulus,  if  it  le 
duly  applied.  For  this  purpofe  a  machine  is  required  which 
will  of  itfclf,  without  manual  afliftance,  apply  effedually  the 
Galvanic  fluid  for  any  length  of  time.  Such  an  inflrument 
has  been  conftruded  by  Mr.  Cuthbertfon,  and  will  no  doubt 
hereafter  be  as  commonly  ufed  as  our  prefent  eledrical  ma- 
chines. 

3.  In  comparing  eledricity  to  Galvanifm,  itmuft  be  confi- 
dered,  that  the  former  ads  by  its  intenfty,  and  the  latter  by 
its  quantity  :  that  the  former,  fo  intenfe,  and  fufficient  if  pro- 
perly direded  to  knock  a  man  down,  fliall  yet  not  be  in  quan- 
tity enough  to  melt  an  iron  wire  or  one  of  platina;  but  th« 
latter  (hall  melt  thefe  metals,  yet  fcarcely  produce  a  (hock. 
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miscellaneous; 

1.  Hitdebrandt,  in  a  feries  of  experiments  on  the  aftion  of 
both  the  carbonate  and  pure  ammonia  on  copper,  found  no 
folution  take  place  without  the  prefence  of  atmofpheric  air. 
Hahnemann  had  afcribed  the  a6lion  to  the  carbonic  acid  ob- 
tained from  the  air,  but  this  he  has  proved  is  without  foun- 
dation. If  the  oxide  of  copper  is  ufed,  a  blue  folution  is  pro- 
duced without  theadmiflion  of  the  atmofphere. 

2.  According  to  Vauquelin,  the  boracite  called  magnefio- 
calcareous  borate  by  the  French  chemiltSj  is  not  a  triple 
compound,  confifting  of  boracic  acid,  magnefia  and  lime. 
When  tranfparent  and  cryftallized,  he  finds  in  it  none  of  the 
latter  fubdance,  but  only  boracic  acid  and  magnefia.  When 
opake,  It  is  rendered  fo  by  lime,  not  in  chemical  combina- 
tion. 

3.  An  analyfis  of  the  waters  of  Plombiers,  by  Vauquelin, 
^ives  per  pint: 

I  gr.'i-6th  of  fulphurated  foda. 
5-8ths  of  muriated  foda. 
2-3ds  of  (ilex. 
i-4th  of  carbonate  of  lime. 
I  gr.  i-i2th  of  carbonate  of  foda. 
I -half  of  animal  matter. 
This  animal  matter  is  like  albumen,    and  is  only  held  in 
folution  by  the  foda ;  as  an  acid  inftantly  feparates  it,  and 
caufes  it  to  precipitate. 

4.  Brugnatclli  recommends  nitric  ether  to  be  prepared  in 
the  following  way: — Into  a  tubulated  retort  put  one  Ounce  of 
fugar  and  two  ounces  of  alcohol :  to  the  retort  adant  a  laroe 
receiver  covered  with  wet  cloths;  fecure  the  joint  with  pallet 
paper,  then  pour  in  three  ounces  of  concentrated  nitric  acid 
by  the  tubulure:  ebullition  takes  place,  and  an  excellent  ethet 
of  an  orange  colour  pail'es  into  the  receiver,  which  wiii  n  ,t 
redden  vegetable  blues:  as  foon  as  the  ether  is  all  received, 
nitrous  gas  is  evolved :  the  receiver  muft  be  immediately 
changed.  By  treating  the  refiduarv  fngar  with  more  r.:--"~ 
acid,  oxalic  acid  very  pure  will  be  obtained. 

5.  Mr.  Dabit,  in  the  Annaics  dc  Cbimie.lSo.  127,  ei'e.;  au 
apcount  of  fome  experiments  on  the  rcfiJuum  of  fvilphuric 
ether,  from  which  he  is  induced  to  believe,  that  he  has  dif- 
covered  an  acid  of  fulphur  in  a  Itate  of  oxygenation  interme- 
diate between  the  fulphuric  and  fulphureous  acids.  -As  vet 
be  has  hot  obtained  it  m  a  free  Itatej  and  he  founds  his 
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conclufion^  upon  the  phaenomena  prefented  by  its  faline 
com  pounds. 

In  Saturating  the  refiduum  of  ether,  mijced  with  water, 
with  carbonate  of  lime,  he  obtained  a  foUition  which  gave 
by  evaporation  a  fait  that  cryllalhzed  in  parallelopipcds, 
having  but  Utile  talte,  and  being  fohible  in  jco  parts  of  cold 
water.  This  fait  was  decompofed  by  fulphuric  acid.  By  the 
action  of  oxygen  gas,  or  of  nitrous  acid,  it  was  converted 
into  fujphate  of  lime;  and,  by  being  healed  with  charcoal, 
\l  gave  a  fulphuret  of  lime. 

W}ien  it  was  mixed  with  a  folution  of  carbonate  of  pot- 
afli,  foda,  or  ammoniac,  a  doulile  decompofition  took  place, 
and  the  (Irquger  acid  combined  wiih  the  alkalies. 

Mr.  Dabit  has  noticed  fome  of  the  properties  of  its  alka- 
line combinations,  which  are  extremely  analogous  to  thofe 
of  the  fulphites,  He  propofes  to  call  the  acid  the  oxygenated 
fulphurepus  acid.  But  the  application  of  the  name  will  mod 
probably  be  generally  confidered  as  premature;  and  new 
charafters  will  be  required  to  diftinguifh  it  froni  the  ful- 
ph'j.reous  acid,  before  its  exigence  as  a  peculiar  body  can  be 
implicitly  admitted. 

6.  Dr.  Benzenberg,  in  an  efTay  on  the  improvement  of 
objeft  glafTes  for  telefcopes*,  warmly  reconniicnds  that  the 
glafs  be  futfered  to  cool  in  the  pots  without  ftirring,  and 
that  the  mafs  be  then  divided  in  a  horizontal  direction,  fo 
that  the  variation  of  denfity  may  be  regular,  and  then,  by  a 
proper  form  of  the  glaflfes,  the  errors  of  refraction  may  be 
porreded.  The  idea  is  not  new,  but  it  does  not  appear  to 
have  beeri  carried  into  pradice.  Dr.  Benzenberg  confiders 
achromatic  telefcopes  as  promiiing  much  more  than  reflec- 
tors, and  thinks  that  they  intercept  much  lefs  light. 

7.  Mr.  Sprenger  of  Jever  gives  an  accountf  of  his  method 
of  adminiHerinof  Galvanic  elcttricity  in  cafes  of  deafnefs.  A 
fmall  ball  is  applied  to  the  external  orifice  of  the  ear,  and  a 
much  larger  one  is  held  in  the  patient's  hand  ;  ihe  commu- 
nication is  then  formed  and  interrupted  alternately  by  means 
of  machinery,  once  in  every  fecond,  for  about  four  minutes 
daily,  for  a  fortnight  or  more.  He  aflcrts  that  he  has  thus 
rcftorcd  the  fenfe  of  hearing  to  forty-five  perfons,  and  to  four 
of  ihem  that  of  fmell  alfo.  A|l  who  were  compielely  deaf 
experienced  relief,  almoft  without  exception ;  but  a  })artial 
deafnefs  djd  not  appear  to  receive  the  fame  benefit.  The  ear 
was  filled  with  wool,  to  avoid  taking  cold.  The  degree  of 
advantage  obtained  was  eftimated  by  an  inrtrumcnt  ir^vented 

*  Gilbert's  Annals.  -j-  Ibid. 
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by  Profeflbr  Wolke,  in  which  a  hammer  falls  from  a  certain 
point  of  a  quadrant,  fo  as  to  ftrike  an  elaftic  plate  with  a  ve- 
locity capable  of  precife  determination.  Thefc  experiments 
relate  to  a  fubje£l  fo  important  that  they  muft  not  be  pafled 
unnoticed,  however  improbable  it  may  appear  that  Galvanic 
electricity  fliould  have  any  material  advantage  over  electricity 
otherwife  excited,  and  however  we  may  be  difpofed  to  believe 
the  report  of  other  obfervers,  that  the  relief  is  in  general  in- 
confiderable  and  only  temporary. 

ARTIFICIAL    COLD. 

Mr.  Lowitz  (Journal  de  Cbimie  et  de  Phjjlque,  by  Van 
Mons,)  concludes,  from  various  experiments  on  artificial 
cold,  of  which  a  particular  account  is  to  be  publiflied  in  the 
TranfaCtions  of  the  Academy  of  Peterfbourg, 

1.  That  the  principal  caufe  of  the  cold  produced  during 
the  folution  of  falts  in  water,  depends  upon  fome  agency  of 
their  water  of  cryftallization  ;  for  falts  deprived  of  this  wa- 
ter, inftead  of  producing  cold,  produce  heat. 

2.  Amongft  the  liquid  acids,  the  muriatic  acid  is  mod 
efficacious  for  forming  freezing  mixtures;  the  nitrous  acid 
is  next  to  it  in  order;  and  the  fulphuric  acid  is  lealt  pow- 
erful. 

3.  The  liquid  acids  produce  cold  only  bccaufe  they  pc- 
eafion  a  quick  folution  of  the  fnow,  or  fait,  of  the  freezing 
mixture. 

4.  Cauftic  potafli  and  the  muriate  of  lime  furpafs  very 
much,  as  cooling  agents,  the  acids  and  the  other  faline  fub- 
ilances. 

5.  The  beft  proportion  of  the  mixture  of  fnow  and  muriate 
of  lime,  is  two  parts  of  the  firll  to  three  parts  of  the  laft, 
mixed  as  accuratelv  as  poilible. 

6.  Five  pounds  of  muriate  of  lime  are  fufficient  to  freeze 
thirty-five  pounds  of  mercury. 

7.  The  deliquefceni  falts  are  much  more  proper  for  pro- 
ducincr  cold  than  the  efflorefceiU  falts. 

8.  That  the  dehquefcent  falts  mav  produce  the  higheft 
pofhble  degree  of  cold,  it  is  necefl'arv  that  thev  contain  the 
greateft  poilible  quantity  of  water  of  cryftallization  ;  and  that 
they  be  ufed  in  fine  powder, 

9.  The  fnow  employed  Ihould  be  that  which  has  newly 
fallen,  light  and  dry;  and  the  experiments  Ihould  be  made 
at  the  commencement  of  a  froft,  and  not  during  a  thaw. 

10.  It  appears  that  the  fuperiority  of  the  deliquefcent 
falts  to  the  acids  is   owing  to  the  circuiuftance  of  their  be- 
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Coming  fluid  at  the  fame  time  that  they  caufe  the  fnow   to 
diflTolve. 

II.  Cauftic  polafh  and  muriate  of  hme  poflefs,  amnngfl 
other  advantages,  that  ot"  heing  eafily  rtftor^d,  unahered,  to 
their  fohd  Hate,  after  an  experiment,  by  evaporation. 

PRESERVING  ANIMAL  SUBSTANCES. 

Mr.  Chauflier  employs,  for  prefcrving  animal  matters  from 
putrefa6lion,  a  fdlution  of  oxvcenated  muriate  ot  mercury, 
kept  conltaiiilv  in  a  (late  of  laiuration.  The  preparations 
remain  innncrfcd  in  It  for  a  certain  number  of  days;  and, 
after  thev  are  thoroughly  impregnated  with  it,  mav  be  dried 
by  expolure  to  hght  and  air.  After  the  procefs,  they  are  no 
longer  fufceptible  of  being  eafily  decompofed  ;  they  prcfervc 
their  form,  become  poflTefied  of  a  great  degree  of  hardnefs, 
and  are  not  fubjecl  to  the  attacks  of  infe6ls. 

Humboldt's  travels. 

The  Berlimfche  Monatfchreft,  a  journal  pnblifhed  monthly 
at  Berlin,  contains  an  mterefting  extraft  of  a  letter  from 
M.  Alexander  von  Humboldt,  in  which  he  gives  an  account 
of  the  progrefs  of  his  travels  through  South  America.  It  is 
written  from  Contreras,  near  Ibagua  in  New  Grenada.  Be- 
fore he  left  Carthagena  he  paid  a  vifit  to  the  forelt  of  Tur- 
baco,  celebrated  for  the  fize  of  its  trees :  fome  of  them  are 
eight  feet  in  diameter,  and  are  of  the  kind  named  ca-vanil- 
lejia  mocondo,  before  obferved  by  Jacquin,  who  travelled  in  the 
time  of  Francis  I.  M.  von  Humboldt,  who  had  propofed  to 
go  to  Peru,  could  not  refill  the  defire  he  entertained  of  pro- 
ceeding to  Santa-Fe-de.-Bajota  to  fee  the  celebrated  botanifl 
Mutis,  72  years  of  age,  and  one  of  the  friends  of  Linnneus. 

Thus>  inftead  of  proceeding  by  fea  to  Guayaquil,  which 
was  much  more  convenient,  he  purfucd  the  route  to  Quito 
by  land  through  Santa-Fe.  He  firft  navigated,  for  forty-five 
clays,  along  the  river  De  la  Madelaine,  amidft  the  m  ft  dread- 
ful tempefts  and  the  mod  dangerous  cataracts.  During  this 
part  of  his  journey  he  conftruded  a  topographical  chart  of 
the  country  on  four  folio  (lieets,  a  copy  ot  which  was  kept 
by  the  viceroy.  When  he  arrived  at  Honda,  in  five  degrees 
north  latitude,  he  vifitcd  the  mines  of  Mariquita  and  Sainte- 
Anne.  In  that  country  he  found  confiderable  plantations  of 
cinnamon  and  nutmec-trees ;  and  whole  forefts  of  the  tree 
which  furniOies  cinchona,  and  of  the  almond-tree,  called  by 
bolanilts  caryocar  aniygdailjeruvi. 

M.  von  Hum'boldt  was  at  that  time  accompv^nicd  by  a 

young 
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young  Frenchman  named  Defieux,  to  \vhom  the  Spanifli 
government  had  entruited  the  care  of  thcfe  plantations.  Our 
travellers  at  length  reached  the  entrance  of  the  Cordilleras 
{la  Bocca  del  Monte),  climhed  up  the  firft  eminences,  and 
came  to  the  plain  of  Bajota,  one  of  the  highefi  of  the  globe. 
This  plain  was  formerly  a  lake,  containing  a  furface  of  3a 
fquare  leagues:  in  the  middle  of  it  is  fituated  the  town  of  Santa- 
Fe.  M.  von  Hun^iboldt  was  received  here  as  if  in  triumph: 
lixty  perfohs  on  horfeback  came  to  meet  him ;  and  the  vene- 
rable iMutis  had  prepared  a  houfe  for  him  near  to  his  own. 
The  king  ot  Spain  devotes  10,000  piaitres  per  annum  to  this 
botanical  ettabhfliment.  For  fitteen  years  paft,  thirty  draftf- 
men  have  been  employed  in  it  under  the  eiretlion  of  Mutis. 
They  have  executed  3CC0  drawings  in  folio,  which  are 
finidied  with  all  the  delicacy  of  miniature  painting.  M.  voii 
Humboldt  could  compare  the  botanical  colkclion  of  Don 
J.  Celeftino  Mutis  only  to  that  of  Sir  Jofeph  Banks.  M.  von 
Humboldt  meafured  the  altitude  of  the  mountains  which 
furround  Santa-Fe,  feveral  of  which  rile  to  the  height  of 
3000  and  2400  toifes.  From  Santa-Fe  he  was  to  proceed 
to  Quito,  and  thence  to  Lima.  He  was  to  be  at  Acapulco 
in  the  month  of  May  laft  year,  and,  after  travelling  through 
Mexico,  he  was  to  return  to  Europe  by  the  Philippines  and 
the  Cape  of  Good  Hope.  Such  a  journev,  undertaken  by  fo 
enlightened  a  man,  promifes  the  happieft  refults  to  fcience. 

SALTS   OF  IRON*. 

The  fulphate,  muriate,  and  acetite  of  iron,  at  their  mini- 
mum of  oxidation,  may  be  obtained  in  a  very  eafy  manner 
by  means  of  the  artificial  fulphuret  of  iron.  AVhen  artificial 
fulphuret  of  iron  is  a(51ed  upon  by  muriatic  acid,  or  fulphuric 
acid  in  a  ftate  of  dilution,  or  acetous  acid,  the  fulphureted 
hydrogen  gas,  difeno-aged  during  the  proccfs  of  lokrtiovi, 
prevents  any  hyper-oxvgenated  fait  from  being  formed  by  the 
action  of  the  atmofphercj  and  a  clear  fluid,  in  all  cafes,  of  a 
fhade  of  green,  is  obtained,  which,  when  freed  by  heat  from 
any  fulphureted  hydrogen  difibhed  in  it,  gives  a  perfcftly 
white  precipitate  with  the  alkaline  pruffiates,  and  is  not  found 
to  alter  the  colour  of  folution  of  galls. 

To  form  the  leaft  oxygenated  nitrate  of  iron,  by  means  of 
the  artificial  fulphuret,  an  acid  of  a  fpecific  gravity  not  greater 
than  i'i2  muft  be  ufed  j  and  the  folution  mufl  be  made  with- 
out the  afliftance  of  heat,  i^fter  having  been  freed  from  ful- 
phurated  hydrogen,  by  being  boiled  for  a  minute  or  t\^x),  and 
*  Fron  'Journali  of  the  Royal  Jnfiiiutidn  of  Great  Brnaln. 
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then  filtrated,  it  is  found  (imilar  in  its  colour  and  phyfical 
properties  to  the  vveakell  i'ohuions  of  the  other  oxygenated 
falts. 

When  the  fulphate  and  muriate  of  iron,  at  the  minimum 
of  oxidation,  are  obtained  in  the  folid  form,  by  evaporatif)n 
from  their  folutions,  tliey  appear  in  regular  cryftals,  which 
in  each  fait  are  a  dilTereut  ihade  of  a  very  pale  green  colour; 
their  taftes  are  exaftlv  fnnilar,  ijeing  altringent,  and  leaving 
in  the  month  the  feniation  of  fweetncfs. 

The  lead  oxvgennted  nitrate  of  iron  cannot  eafily  be  pro- 
cured pure  in  the  cryftalli^^ed  ftate;  for  when  the  folution  of 
it  is  heated  for  any  length  of  time,  a  new  arrangement  of  its 
principles  takes  place  ;  portions  of  the  acid  and  of  the  water 
of  the  folution  are  decompofed  ;  in  confequence  of  which 
ammoniac  is  formed  ;  and  an  oxygenated  nitrate  of  iron,  with 
excefs  of  bafe,  is  depofited. 

Amongft  the  falts  of  iron,  at  the  minimum  of  oxidation, 
I  have  found  the  muriate  the  moft  convenient  for  exhibiting 
the  experiments  of  Prouft,  and  in  eudiumetrical  procefleR 
with  nitrous  gas.  It  is  more  foluble  in  water  than  the  fui- 
phate,  and  very  much  more  foluble  in  alcohol.     D. 


ERRATUM. 

Page  82,  limes  3  and  4,  for  "  organ  of  inftinft  artJj"  read  "  orgari 
ofinlliBao/." 
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